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GENERAL INFORMATION _ 

instruction book contains information for the proper installation, 
ition, and maintenance of your equipment. We suggest that this 
be kept handy so that it can be referred to when necessary. 

equipment is the result of proven engineering design, highest 
ty materials, and expert workmanship. Thorough inspection and 
ig assures you that this equipment will perform as expected. 

J wish to contact your dealer or the factory regarding this equip- 
, be sure to supply the complete MODEL and SPEC. NO., and the 
lerial number of the equipment as shown on the nameplate. This 
mation is necessary to identify the equipment among the many 
'• and special optional types manufactured. • 


MANUFACTURER’S WARRANTY 

The Manufacturer warrants each product of its manufacture to be 
free from defects in material and factory workmanship if properly 
installed, serviced and operated under normal conditions accord- 
mg to the Manufacturer’s instructions. 

-Manufacturer's obligation under this warranty is limited to cor¬ 
recting without charge at its factory any part or parts thereof 
which shall be returned to its factory or one of its Authorized 
Service Stations, transportation charges prepaid, within ninety 
(90 j days after lacing put into service by the original user, and 
which upon examination shall disclose to the Manufacturer’s sat¬ 
isfaction to have been originally defective. Correction of such de¬ 
fects by repair to, or supplying of replacements for defective parts, 
shall constitute fulfillment of all obligations to original user. 

This warranty shall not apply to any of the Manufacturer's prod¬ 
ucts which must be replaced because of normal wear, svlrich have 
been subject to misuse, negligence or accident or which shall have 
been repaired or altered outside of the Manufacturer’s factory un¬ 
less authorized by the Manufacturer, 

Manufacturer shall not Ire liable for loss, damage or expense 
directly or indirectly from the use of its product or from auy other 
cause. The Manufacturer males no warranty whatsoever with re¬ 
spect to component parts which are warranted separately by their 
respective manufacturers, 

The above warranty supersedes and is in lieu of all other war¬ 
ranties. expressed uv implied, and no person, agent or dealer is 
authorized to give any warranties on behalf of the Manufacturer 
nor to assume tor the Manufacturer any other liability in connec¬ 
tion with any of its products unless made in writing and signed 
by an officer of tlie Manufacturer. 
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INTRODUCTION 

This instruction manual is supplied to assist in the proper installation, 
operation, and servicing of the CW series of electric generating plants. 
Unless otherwise stated, these instructions apply to all standard plants 
of the CW series, Basic differences in the CW plants are indicated by 
a letter A, B, etc. ending the model or specification number as given 
on the plant nameplate. 


NOTE 

The plant model and specification, serial numbers, and electrical 
characteristics appear on the nameplate. The manufacturer produces 
many types of generating plants, and the MODEL & SPEC. NO. on the 
nameplate should always be mentioned in any reference to the plant if 
contacting a dealer or the factory. 


Some details of these instructions may not apply to special models hav¬ 
ing modifications specified by the purchaser. Due to the wide variety 
of uses for which these plants are suitable, these instructions must be 
of a general nature. The use of auxiliary or special equipment, spec¬ 
ial installation requirements, or unusual operating conditions may re¬ 
quire the operator of this generating plant to modify these instructions. 
However, by using the instructions and recommendations given in this 
manual as a general guide, it will be possible to make a good installa¬ 
tion, and to properly operate and maintain the plant. 

DESCRIPTION 

Each CW generating plant is a complete electric power plant, consist¬ 
ing of an internal combustion engine, and a self excited electric gen¬ 
erator directly connected to the engine. Controls and accessories 
suitable for a normal installation and according to the particular model 
are supplied. The manual type of plant is designed for manual start¬ 
ing only, and can not be connected to batteries for electric starting. 

The remote control type of plant is designed for electric starting. 

When properly connected to a 12 volt battery, the plant may be start¬ 
ed electrically at the plant, from one or more remote control switch 
points, or through automatic controls. The remote control type plant 
has a built-in charging circuit for keeping the starting battery in a well 
charged condition. 

Each generating plant is given an actual running test at.the factory and 
is carefully checked under various electrical load conditions before 
shipment, to assure that it is free of- any defect and that it meets all 
performance requirements. Inspect the plant carefully for any dam¬ 
age which may have occurred in shipment. Any part so damaged must 
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ENGINE 

gine is a horizontally opposed 2 cylinder, aix cooled, 4 stroke 
L head, internal combustion type. Standard models burn gaso¬ 
il. Some special models are equipped to burn natural gas or 
Lei. 

DATA 

dinder Bore - 4" (Cylinders removable) 
ston Stroke - 3-1/2" 
ston Displacement - 88 cu. in. 
unpress ion Ratio - 5.8 to 1 
ston - Aluminum Alloy - 3 ring 
mnecting Rods - Forged Steel 

mnecting Rod Bearings - Replaceable Precision Type - 2-3/8" 

diameter. 

lin Bearings - Replaceable Precision Sleeve Type - 2-3/4" Dia. 
•ankshalt - Forged Steel - Counter-weighted and balanced, 
sbrication - Gear type oil pump - force feed to main and connect¬ 
ing rod bearings. Oil filter, pressure gauge, level 
Indicator. 

1 Capacity -6U.S. Quarts 

dves - Stellite faced exhaust valves and seats. 

ippets - Adjustable. 

lition - Impulse coupled magneto. Alternate firing. 

>vernor - Internal centrifugal flyball type. External adjustments. 
Vacuum operated speed booster on some models. 

toling - Air, Single vent, 
hunting dimensions: 

Model # ending with A: 16-1/4" front to rear 

16-1/2" side to side 

Model # ending with B. C, etc.: 16-1/2 x 16-1/2 


MAIN GENERATOR 


CONTROLS 

The manual starting models are provided with a manual carburetor 
choke, and the remote control models are provided with an electric 
type automatic choke. The remote control model has a start-stop 
switch, and charge rate ammeter. The remote control models are 
designed so that auxiliary automatic or line transfer control equip¬ 
ment may be connected. 

OPTIONAL EQUIPMENT 

"DAY" FUEL RESERVOIR TANK. - The "DAY" tank provides a res- 

servoir of gasoline fuel which 

feeds by gravity to the carburetor. Gasoline tends to slowly evapor¬ 
ate from the carburetor during shut down periods. IE the shut down 
is of lengthy duration, such as in standby service, the evaporation 
may be enough to prevent ready starting. The "DAY” tank keeps the 
carburetor full, thus insuring against starting failure due to a part¬ 
ially filled carburetor. 

AUTOMATIC CONTROL. - The automatic control provides for auto¬ 
matic starting and stopping of the plant. 
When an electrical load is turned on, the generating plant starts and 
continues to run until the electrical load is turned off. 

LINE TRANSFER. - The line transfer is designed particularly for 
standby service. Upon failure of the regular 
source of power, the line transfer disconnects the load from the re¬ 
gular power supply line, starts the plant, and connects the load line 
to the plant. The plant continues to run, regardless if load is con¬ 
nected or not, until the regular power supply is restored. The trans¬ 
fer control then disconnects the load line from the plant, stops the 
plant, and connects the load line to the regular power supply line. 

HOUSING. - A sheet metal housing is available, providing space for 
starting batteries and a special fuel tank. 


tput generator is a revolving armature type. The AC models are TRAILER. - The 2-wheel trailer is desianed for high speed towing, 

cited, inherently regulated. The inherent design of the saturated. 

shunt wound field generator assures close voltage regulation be- 
^o load and full load conditions. A special series winding in the 
i the AC remote starting models permits the generator to be used 
arting motor (DC magnet service models use a separate automotive 
arter). The armature is directly connected to the engine and is 
ted at the outer end by a large ball bearing. Approximate opera- 
eed is 50 cycle at 1500 rpra, 60 cycle at 1800 rpm, and DC magnet 
3 models at 1960 rpm. 
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_ INSTALLATION _■_5 

LOCATION. - If the generating plant is to be installed in a permanent 
location, choose a site for mounting the plant that will 
be more or less centrally located in relation to the electrical load. 
Plan to avoid running wiring which carries a heavy electrical load for 
a long distance. The greater the distance, the larger the wire must be. 
Befer to the wiring table, page 12. The selected site should be in a 
clean, dry, well ventilated location, preferably heated in extremely 
cold weather. A dusty or damp location will necessitate more frequent 
servicing. 


MOUNTING, PERMANENT INSTALLATION. - The most satisfactory 

base for mounting the 

generating plant is one made of concrete. A heavy timber base may 
prove satisfactory in some installations. The top dimensions of the 
base should be a minimum of 20 M x 20". The base may be of any con¬ 
venient height, allowing approximately 24" clearance space on all sides 
for access in servicing the plant. Be sure the top of the mounting base 


is smooth and level, so as to avoid 
excessive strain on any one of the 
four mounting feet. Space the 3/8 
inch diameter mounting bolts 
16-1/2" x 16-1/2"; except when 
the plant model number ends in 
"A" - use 16-1/4” spacing for 
front-to-xear dimensions Fig.l. 
Use care to properly assemble 
the mounting cushions, washers, 
and spacer bushings as shown in 
the mounting detail drawing Fig. 

2. The spacer bushing prevents 
excessive compression of the 
rubber cushions, which would 



lessen their shock absorbing 
qualities. 


Fig. 2 Mounting Detail 


MOUNTING, MOBILE INSTALLATION. - The CW generating plant is 

adaptable to a variety of 

mobile applications. 2 the plant is mounted in a truck or trailer, be 
sure to mount it securely in place, making provision for servicing the 
plant as necessary. Proper ventilation for cooling is particularly im¬ 
portant in mobile installations, because of the limited space usually 
available. Refer to VENTILATION AND COOLING in the following 
paragraph. Extra support for the truck or trailer floor may be neces¬ 
sary, to prevent the mounting bolts from tearing loose. Considerable 
strain may be present on rough roads or in turning sharp corners. 
Refer to the PERMANENT INSTALLATION mounting instructions for 
mounting details. Be sure the plant will be fairly level when in oper¬ 
ation. 
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VENTILATION AND COOLING. - There must be a constant supply of 

fresh air for cooling the plant. In a 
large room, or out doors, cooling will be no problem. However, if the 
plant is installed inside a small room or compartment / provide separ¬ 
ate air inlet and outlet openings. Cooling air travels from the rear of 
the plant, through the generator and over the engine cooling surfaces, 
and is blown out through a single outlet at the left front end of the plant. 
Locate the compartment air inlet opening where most convenient. This 
air inlet opening should be not less than 4 square feet In area, to pro- 
vide for proper cooling. 

To prevent recirculation of heated air, install a duct between the plant 
air discharge opening and the room or compartment outlet opening. An 
8" x 12” air outlet adapter is supplied with each plant, for use with a 
duct. Factory tests under high temperature conditions indicate satis¬ 
factory cooling using standard commercially available 8" x 12” ducting 
up to 9 feet in length and with no more than 2 radius type 90 degree 
elbows. Do not use square type elbows. Increase the duct size for 
longer lengths or if additional turns are necessary. Use a short can¬ 
vas section to connect the duct to the plant, to absorb vibration. 

CAUTION 

In cold weather operation, over cooling and resulting con¬ 
densation and sludge formation can be avoided by installing 
an optional automatic air shutter. Motor control shutters 
for room air openings may be required if automatic, un¬ 
attended starting is necessary for a standby installation. 


EXHAUST. - The engine exhaust gases must be piped outside any room 
or enclosure, as the exhaust gases are deadly poisonous. 
The engine exhaust connection is located at the cooling air discharge 
opening, and is threaded for standard 1-1/4 inch pipe. Use the flex¬ 
ible tubing provided, to connect between the plant exhaust outlet and 
any rigid pipe extension or the muffler. Never use pipe smaller than 
1-1/4 inch size. 

If the exhaust line must be a lengthy one, increase the size of the pipe 
one size for each additional 10 feet in distance. Thus a 20 foot line 
would use 1-1/2 inch pipe, a 30 foot line would use 1-3/4 inch pipe, etc. 

The exhaust line should always be shielded where it passes through a 
wall or near inflammable material. A thimble 12” larger than the ex¬ 
haust line must be provided, extending 9” beyond wall or ceiling on eacl 
side. If there is danger of personnel contact with the exhaust line, shiel 
or cover with a suitable insulating material. Consult local regulations 
governing such exhaust lines. 
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INSTALLATION 




P turns in the exhaust line are necessary, avoid 90° pipe elbow turns 
If the Une must be run upward at any point, construct a condensation * 
trap of suitable pipe fittings and install the trap at the low point in the 
line. The trap must be drained periodically. 


Connect the 1-1/4". end of the muffler toward the engine, using the flex¬ 
ible exhaust extension between the plant outlet and any extension pipe. 


OIL DRAIN EXTENSION. - The oil 

drain 

extension may be changed to the 
opposite side, if more convenient. 
Disassemble at the elbow, turn 
die elbow in 1/2 turn to point in 
:he opposite direction, and re- 
issemble. See Fig. 4. 

battery connection. - For 

plants 

lesigned for electric starting, two 
!-volt batteries {or one 12-volt bat- 
ery) are required to supply start- 
ng current. When two 6-volt batter- 



OIL DRAIN PIPE MAY BE EXTENDED 
TD EITHER SIDE OF UNIT. 


Fig. 4 Oil Drain Extension 


es are used, use the short jumper battery 
able to connect the positive (-+) post of one 
attery to the negative (-) post of the sec- 
nd battery, connecting them in series for 
2 volts. Connect the remaining battery 
arminal posts to the proper terminals in 
ie terminal box on the generator. Fig. 5. 

'o not reverse the connections, taking care 
> observe correct polarity as shown 
NOTE 

K the plant will be operated consistently 
in temperature conditions above 90°F. 
(32.2 C.) such as in tropical or boiler 



room installations, reduce the battery 
specific gravity. Refer to UNUSUAL 
OPERATING CONDITIONS, HIGH TEMP. 



OLTAGE SELECTION, SINGLE PHASE PLANT. - All plants which 

W or 3R in their model.number (for example lOCW^^'l^Ffa^ 13 ^ 011 
Jvgle phase plants. Unless equipped with a meter panel, circuit 

120 volt 2^ f ° r 086 18 either a 120/240 volt 
wire, .Lsu volt 2 wire, or 24Q volt 2 wire unit. 




Fig. 6 Single Phase Plant 



nairas 3 D nOifj St/e>37 
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INSTALLATION __ 

120/240 VOLT, 3 WIRE SERVICE 
Load connections are to be made to terminals inside the terminal box 
m the side of the generator. These load terminals are marked Ml, 

VI3, M2, and M4 from top to bottom. When the plant is shipped, two 
teavy jumper bars are connected across terminals M3 and M2. This 
umper connection provides for two 120 volt circuits (with 1/2 the plant 
capacity available on each separate circuit), or one 240 volt circuit, 
lefer to C, Fig. 6. For 120 volt service, connect the black (hot) 

Fires to the Ml and M4 terminals, and the white (ground) wire to the 
vI2 or M3 terminal. Remember that ONLY ONE HALF the rated cap- 
icity of the plant will be available on either of the two separate 120 volt 
circuits. The two black wires will give 240 volt ungrounded service. 

120 VOLT, 2 WIRE SERVICE 

if the full rated capacity of the plant at 120 volts ON ONE CIRCUIT 
DNLY, is desired, remove the two jumper bars from across terminals 
M3 and M2, Reconnect the jumper bars, one across terminals Ml and 
M3, and the other jumper across terminals M2 and M4. Connect the 
slack (hot) load wire to the Ml terminal, and the white (ground) wire to 
:he M4 terminal. Refer to D, Fig. 6. 

240 VOLT SERVICE 

f 240 volt current only is to be used,, and NEITHER load wire is white 
[grounded), leave the jumpers connected across terminals M3 and M2. 
Connect load wires to terminals Ml and M4. Refer to C, Fig. 6. 

NOTE 

Consult the local electrical code to determine if a grounded 
240 volt load wire is necessary. 

f a grounded 240 volt circuit is to be used, refer to the plant nameplate, 
f the MODEL (or SPEC) designation of the plant ends with the letter 
A", follow procedure A below.. If the MODEL (or SPEC.) designation 
f the plant ends with the letter "B" (or C etc.), follow procedure© 
>elow. 

v. Remove the two jumper bars connecting terminals M3 and M2, tem¬ 
porarily. Disconnect the short grounding wire from the M2 ter¬ 
minal and connect it to the M4 terminal. Reconnect the jumper bars 
cross terminals M3 and M2. Connect the black (hot) load wire to the 

11 terminal, and the white (grounded) load wire to the M4 terminal 
tefer to A, Fig. 6. 

L Remove (and save for possible future use) the two jumper bars con¬ 
necting terminals M3 and M2, Using a short length of #10 or larger 
'ire, connect terminals Ml and M4 together. Connect the black (hot) 
sad wire to the M3 terminal, and the white (grounded) load wire to the 

12 terminal. Refer to B, Fig. 6. 
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LOAD WIRE CONNECTIONS. - In making load wire connections to th 
. j plant output terminals, comply with 

requirements of the local electrical code. Install a fused main switc 
or circuit breaker between the generating plant and the load. 

SINGLE PHASE PLANT 

5n T 3 " r . e *J'll u T n L P ^L COnnections are P r °P erl y m ade, as explained und 
VOLTAGE SELECTION, SINGLE PHASE PLANT. Connect the load 
wires to the proper terminals as shown, according to the jumper con 
nections made, Fig. 6. 

3 PHASE, 3 WIRE PLANT 

Connect the load wires to the generator terminals Ml, M2, and M3. ! 
a test run indicates wrong rotation of 3 phase motors in the load cir¬ 
cuit, reverse the connections at any two generator terminals. See Fi 

Single phase current can be obtained between any two terminals Thr< 
P hase circuits are thus available: Ml and M2, Ml and M3 
M2 - Not more than one third the capacity of the generator is 
available on each single phase circuit. If both single and three phase 
current is used at the same time, use care not to over-load any one 
of the single phase circuits. Subtract the amount of the three phase 
load from the rated capacity of the generator. Divide the remainder 1 
three to determine the amount of single phase load which may be con- 
nectea to each of th© single phase circuits, 

4 WIRE PLANT 

The four wire plant is designed to produce single phase current of one 
voltage, and three phase current of different voltage. As indicated on 
the plant nameplate, the single phase current is the lower voltage, am 
the three phase current is the higher voltage. Refer to Fig. 8. 

For single phase current, connect the "hot” load wire to any one of th. 
terminals Ml, M2, or M3. Connect the ground wire to the MO termin 
Up to one third the rated capacity of the generator is available on eact 
single phase circuit, if no 3 phase load is connected. 

For three phase current, connect the "hot” load wires to the terminals 
Ml, M2, and M3, one wire to each terminal. Connect the ground wlrs 
if used, to the MO terminal. 

If both single phase and three phase current is used at the same time 
use care not to over-load any one of the single phase circuits. Sub- ? 
tract the amount of the three phase load from the rated capacity of the 
generator. Divide the remainder by three to determine the amount of 
single phase load which may be connected to any single phase circuit. 
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TABLE OF WIRE SIZES FOR 115 VOLTS 


Watta 
at 115 
volts 

Ho. 

34 

No. 

12 

No. 

10 

No. 

S 

No. 

6 

No. 

4 

No. 

2 

No. 

0 

No. 

00 

115 

450 

700 

LI 00 

1,800 

2,800 

4,500 

7,000 



230 

225 

350 

550 

900 

1,400 

2,200 

3,500 



345 

150 

240 

350 

600 

900 

1,500 

2,300 

3 7 50 


460 

110 

175 

275 

450 

700 

1400 

1,750 

2,750 

3,500 

575 

90 

140 

220 

360 

560 

880 

1,400 

2,250 

2,800 

1.150 

45 

70 

no 

180 

280 

450 

700 

1400 

1,400 

1,725 

30 

45 

70 

120 

• 180 

300 

475 

750 

950 

2,300 

22 

35 

ss 

90 

140 

225 

350 

550 

700 

2,875 

18 

28 

45 

70 

110 

180 

280 

450 

560 

3,450 

15 

25 

35 

60 

90 

ISO 

235 

340 

470 

4,025 


20 

30 

50 

SO 

125 

200 

320 

400 

4,600 


17 

27 

45 

70 

110 

175 

280 

350 

5475 



25 

40 

60 

100 

155 

250 

310 

5,750 



22 

35 

55 

90 

140 

225 

280 

6,900 




30 

45 

75 

120 

185 

240 

8,050 




25 

40 

65 

100 

160 

200 

9,200 





35 

55 

85 

140 

180 

10450 





30 ' 

50 

75 

125 

160 

11400 





28 

45 

70 

115 

140 


ABLE OF WIRE SIZES FOR 230 VOLTS (OR 3-WIRE 115/230 VOLTS) 



■» tible* above, fig-ore* repreaftot ONE-WAY distances, not the length o£ wire back «d forth, 
cci shown to. it^Jics indicate that lor the amperage in tJbe same line in column srt left, only 
roof wire xn*y be used. In all other cases either Type R or Type T or weatherproof wire may 


rune indicates the maximum distance in feet each state wire will carry the amperage in the left 
tritb 2% voltage drop. If you wieh to permit 4% drop, double the distances shown, IZ you wish to 
Ym drop, multiply all distances by 


INSTALLATION 


13 


REMOTE CONTROL CONNECTIONS. - A small four place terminal 

block, for remote control 

connections, is mounted in the control box of remote control models. 
To provide for remote control of starting and stopping, connect the 
START-STOP remote switch to this terminal block. Pig. 9. 

Use a SPDT momentary contact switch with center OFF. Connect the 
switch common (center) terminal to the No. 1 terminal of the plant. 
Connect another terminal of the switch to the terminal block number 

2 position. Connect the remaining switch terminal to the terminal 
block number 3 position. Number 2 is the stopping circuit, number 

3 is the starting circuit, and number 1 is grounded. The plant B — 
terminal is used only with line transfer equipment. If additional re¬ 
mote switches are installed, they must be connected in a parallel 
circuit. 



Fig. 9 Remote Control Connections 
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NOTE 

For remote control distances, #18 wire can always be used 
up to 35 feet in wire length. For distances of more than 
35 feet, certain plants will require larger size wire, as 
shown in Table I. 

TABLE I - REMOTE CONTROL DISTANCE AND WIRE SIZE 
MODEL (OR SPEC.) ENDING WITH LETTER "A". 

MAX DISTANCE WIRE SIZE 


35 Ft. #18 

55 Ft. #16 

90 Ft. #14 

145 Ft.' #12 


BEGIN WITH MODELS ENDING WITH LETTER ”B'; ETC. 

MAX, DETANCE WIRE SIZE 

300 Ft. #18 

510 Ft. ‘ #16 

775 Ft. #14 

1325 Ft. #12- 

tOUNDING THE PLANT. - Most local electrical codes require that 

a generating plant be grounded. Methods 
grounding may vary according to the local electrical code. A ground 
iich meets most requirements can be made by driving a 1/2 inch 
into the earth, making sure the pipe penetrates moist earth. Use 
suitable clamp on'the pipe and run a #4 wire to the plant. Connect 
i ground wire to any convenient metal part on the plant, such as using 
second clamp on the oil drain pipe. Be sure good electrical contact 
made. Some plants are provided with a special grounding stud. 

CAUTION: 

Some early plants with SPEC designation ending in the letter 
"A" were not internally grounded. If inspection shows that 
there is no ground jumper wire between the M2 terminal and 
a grounding screw inside the terminal box (Fig. 6), a similar 
ground connection must be made. Run a short length of No. 10 
wire between the battery negative terminal and the M2 ter¬ 
minal, if 115/230 volt service is to be used. If grounded 
230 volt service is to be used, connect the ground jumper 
to the M4 terminal,! instead of to the M2 terminal. BE 
SURE THE GROUND JUMPER WIRE E PRESENT IN ALL 
CASES WHERE USING AUTOMATIC CONTROL EQUIPMENT. 
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FUEL CONNECTION. - Some plants are supplied with a separate 5 ga 

Ion fuel tank and flexible line. The plant fuel 
inlet on early models is at the left side of the generator. On later me 
els, connect the fuel line directly to the fuel pump inlet. See that all 
fuel line connections are air tight, as an air leak will prevent proper 
fuel pump operation. However, use care not to strip the threads of tt 
fuel pump inlet, as the metal is fairly soft. 

If an underground fuel tank is to be used, follow the instructions sup¬ 
plied with the tank equipment. Comply with any local building or fire 
regulations. 

NOTE: On some applications, if the distance of fuel lift from 

an underground tank is too great, an auxiliary fuel pump 
may be necessary. For plants with model (or spec) end¬ 
ing with the letter ”A”, fuel pump lift is approximately 
4 feet. For plants with model (or spec) ending with the 
letter "B”, ”0’', etc., lift is approximately 9 feet. 

FUEL RESERVOIR (DAY) TANK. - This L quart (U.S.) tank supplies 

fuel for quick starting. The tank 
must be located on or near the engine, above the level of the carburet 
or. (Note: On early Spec "J n plants and prior Specs, a separate air 
vent was used and fuel was not under pressure in the tank). The fuel 
return line serves as an air vent. This tank uses a restricted fitting 

the fuel return outlet. T 
restricted fitting makes 
possible a pressurized d: 
tank. Prime if necessar 
for the initial start, then 
install a pipe plug in the 
reservoir tank top hole. 1 
a manual shut-off valve i 
used at the reservoir tan 
fuel supply outlet, be sui 
Fig. 10 Reservoir Tank Installation the valv « is Wlde °P ea - 

INSTALLING GARRETSON SECONDARY GAS REGULATOR. - This 

second 

ary regulator is designed to operate on an incoming line pressure of 
from 2 to 3 ounces. If the line pressure exceeds S ounces, apriroarj 
regulator must be installed and adjusted to reduce the line pressure b 
fore it enters the secondary regulator. 

A fuel filter should be installed in the line, before the secondary regu 
tor to prevent pipe scale and other impurities from entering the regul; 
tor. An electric solenoid shut off valve is required in some localities 
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ASSEMBLING THE REGULATOR 


Install the 1/8 inch pipe plug <C) to the regulator. 

Assemble the pipe nipple (K), elbow (D), and half nipple (£), 
Some installations require a fuel filter. Install the filter in the 
incoming fuel line ahead of the regulator as shown. 

Install the regulator to the 3/4" incoming fuel supply line. Turn 
the regulator to an upright position and support the supply line so 
as to serve as a mounting for the regulator. 


a HOSE © , ' 

a, / This regulator was factory ad- 

w i'i ffi - — «o* elbow ® justed to lock-off at a pressure 

»— nipple® of 4 ounces (7"water column). 

^reducing bushing© The regulator will operate sat- 
, 5*, isfactorily at incoming pres- 

REGULATOR © sures of from 2 to 4 ounces. 
W 11 \-adjusting screw © If your gas supply pressure 
M fL Ji is within these limits, no reg- 

utator adjustment is required. 
lee^PLuc % Ha/ ^ if y 0ur supply pressure is 

© ~&f ~ ST i n under 2 ounces, the regulator 

iD^p&r / will not operate. If your gas 

r. 11 supply pressure ls betw een 4 

'’filter*' ant * ® ounces, install an ap¬ 
pliance regulator set for 2 

ices ahead of the regulator, or adjust the regulator as follows: 


IP£ PLUG 
© " 


PIPE NIPPLE© 


ADJUSTING THE REGULATOR 


O’— —•90* ELBOW ® 

W— NIPPLE© 
rj~y >REDUCING BUSHING© 

-GAS REGULATOR © 

111 Y-ADJUSTING screw © 

flfLt/t .VENT © 

1 P-T^y-^r t ** LAN «* 


I GAS SUPPLY UNE- 


DRY FUEL 
FILTER 


WARNING 1 A soap bubble placed over the regulator outlet will not 
accurately test for regulator closing. The soap bubble's resistance 
when multiplied by the greater area of the regulator diaphragm, is 
enough to shut off this very sensitive demand type regulator. 


Connect a manometer, which reads up to 14 inches water column, to 
regulator's plugged test hole near inlet. Turn gas on. 

Turn regulator closing adjusting screw (G) inward just far enough 
so that the manometer reading remains constant when you repeatedly 
cover and uncover the regulator outlet with your hand. Failure to 
close indicates too high incoming pressure or dirty regulator 
valve and seat. 

Close the gas supply line valve. Remove manometer. Bleed air 
from gas supply line. Install test-hole plug in regulator. Open gas 
supply line valve. See that vent fitting (F) is installed. 

With a clamp on each end, secure the hose (H) between the reg¬ 
ulator nipple and the carburetor inlet. 

Operate the engine to assure quick starting results. 


er to the ADJUSTMENTS section for carburetor adjusting information. 


PREPARATION 
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CRANKCASE. - The capacity of the engine oil base is 6 quarts, U.S, 
Measure. Use detergent oils classified by the Amerh 
Petroleum Institute as Service "DG” or, as marketed by most manufat 
urers, "MS/DG". The use of Service "DS" is satisfacory, but its higf 
cost does not justify its use. 

TABLE H, CRANKCASE OIL 
TEMPERATURE SAE NUMBER 

Above 90°F (32°C.) (Continuous Duty) 50 

30°F to 90°F (~1°C to 32°C) 30 

Q°F to 30°F f-18°C to -1°C) 10 

Below 0°F (-18°C) SVF 

See UNUSUAL OPERATING CONDITIONS) 

Multi-viscosity oils such as 5W-20 or 10W-30 are not recommended, i 
the oil consumption increases greatly (in some cases consumption may 
be more than doubled). At low temperatures where cold starting may 1 
difficult and high oil consumption is not a factor, the use of multi-vis¬ 
cosity oil may be justified. Do not use a non-detergent oil unless tin- 
avoidable. 

NOTE 

When using a heavy duty (detergent) type oil, always use 
oil of the same brand when adding oil between changes. 

When mixed together, detergent oils of different manufact¬ 
urers sometimes form chemical compounds harmful to 
internal engine parts. 

ALWAYS TIGHTEN THE OIL FILL CAP SECURELY. A slight vacuum 
is normally maintained in the engine crankcase. 2 the oil fill cap is 
loose, or if the gasket is damaged, an air leak at this point will destro; 
the vacuum. Loss of the vacuum may result in excessive oil consum¬ 
ption or in an oil leak past the crankshaft oil seals. 

AIR CLEANER, OIL BATH TYPE. - Fill the reservoir cup to the line 
(Spec A Plants) indicated on the cup, with oil of 

the same SAE number as used in the engine oil base. Be sure the air 
cleaner is properly reassembled before running the plant. 

NOTE 

If the plant is to be used for standby service, do not fill the air 
cleaner cup with oil. Under average conditions, very little dust 
is present, and the plant can be operated safely without oil in the 
air cleaner. 

AIR CLEANER, DRY PACK TYPE. - After removing the air cleaner 
(Spec B through Spec F) cover, lift out the pack element 

and dip in clean oil, of the same SAE number as used in the crankcase. 
Allow the excess to drip off. Reinstall the pack element and cover. 

AIR CLEANER, CARTRIDGE TYPE. - No preparation is required. 
(Begin Spec G Plants) Service as instructed under 




PREPARATION 
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ER PREHEATER HOSE KTT, - An air preheater kit is supplied with 

all gasoline plants, for use in temper- 
ures below 50°F. {10°€.). If a gasoline plant is to be operated In 
mperatures below 50°F., particularly if high humidity prevails, in- 
all the preheater kit. Refer to Fig. 12. Remove the sheet metal plug 
om the upper left corner of the engine blower housing. Assemble the,- 
>se to the air tube and insert the tube into the blower housing opening, 
.■tach the other end of the air hose as shown, according to the type of 
r cleaner used. The preheater is not necessary when operating on 
iseous (natural or LPG) fuel, AND SHOULD NOT BE USED . 

NOTE 

For best operation, disconnect the air heater hose when the 
surrounding air temperature is 60°F. or higher. No harm 
will result from leaving the hose connected at higher temp¬ 
eratures, but a slight drop in power and lowered efficiency 
may be noted. 



Fig. 12 Air Preheater Hose 


PREPARATION 
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GASOLINE FUEL. - Fill the fuel tank nearly full with a good grade of 

fresh, clean, ’’regular" automotive type of gaso¬ 
line. Do not use a highly leaded "premium" type of gasoline. The use 
of any gasoline which has a high lead content will require more fre¬ 
quent carbon or lead removal, spark plug, and "valve grind" servic¬ 
ing. However, do not use a low octane gasoline, such as "stove gas", 
as its use will cause low power, excessive "spark knock”, 'and damage 
to the engine. 

CAUTION 

Observe the usual safety precautions in handling gasoline. 

Special precautions must be taken when the fuel tank is near 
the plant. Never fill the tank while the plant is running, and 
do not fill completely full. Cold gasoline expands with heat, 
and as the plant warms up the gasoline may overflow from 
the tank, causing a fire hazard. 

GAS FUEL. - If gas fuel is to be used, be sure that all connections art 
leak proof. See that the line pressure at the regulator 
inlet is 3 to 8 ounces. In some localities, presence of foreign matter 
in the fuel may require installation of a trap or filter. H LPG (bottled 
fuel is used, be sure a proper pressure regulator is installed to reduc 
the gas pressure, as it enters the regulator supplied w^th the plant, to 
not more than 8 ounces. Do not connect the air preheater hose kit. 

Some installations require an electric solenoid fuel shut-off valve. Thi 
vaLve must be installed in the fuel line and connected as shown on the 
wiring diagram, 

Be sure to keep the vent, F (Fig. 11), clean. A dust-plugged vent will 
cause difficult starting. 

LPG FUEL (HorizontalDraft, Zenith Pressure-Carburetor). - This 

carbu¬ 
retor has a valve designed for a line pressure of 10 pounds per square 
inch. The primary regulator in the fuel system should never be set 
above 12 pounds per square inch, which has been approved by Under¬ 
writers’ Laboratories Inc. To permit liquid withdrawal from the LPG 
tank (tank turned so that outlet is on bottom) a vaporizer (heat exchange 
is mounted on the blower housing front panel. Connect the liquid fuel 
line to the vaporizer inlet. Be sure the fuel line does not leak. Open 
the tank valve. 





PLANT RUNNING HOURS 
COMPARED TO AUTOMOBILE RUNNING MILES 

\ 

The engine of your generating plant makes as many revolutions in one hour, as the 
average automobile engine does when the car travels a distance of 41 miles. 

100 running hours time on a generating plant engine is equivalent in total RPM 
to approximately 4100 running miles on an automobile. 

However, do not conclude that the wear on the generating plant engine and the wear 
on the automobile engine would be the same. The generating plant engine is built 
much more ruggedly, (having larger main bearings, bigger oil capacity and has a 
heavier crankshaft proportionately per horsepower) than most automobile engines. 
Given the proper care and periodic servicing the generating plant engine will 
continue to give many more hours of efficient service than an automobile engine 
will after having been run the equivalent number of running miles. 


Compare the running time of your generating plant engine with the number of miles 
traveled by an automobile. The oil In an auto is checked every one or two hundred 
miles (3 to 5 hrs. running time) and changed every 1000 to 1500 miles (28 to 42 hrs.) 
whereas in a generating plant or stationary power engine, the oil should be checked 
every 6 to 8 running hours (250 to 350 miles) and changed every 50 to 100 operating 
hours (2000 to 4000 miles) depending on operating conditions. 

About every 5,000 to 10,000 miles (120 to 250 hours), services have to be performed 
on an auto, such as checking ignition points, replacing spark plugs, condensers, etc. 
Similarly on your generating plant engine, these same services have to be performed 
periodically except the change period is reckoned in hours. 10,000 miles on an auto 
is equivalent to about 250 running hours on your plant engine. 

To arrive at an approximate figure of comparative generating plant running hours as 
against automobile engine running miles, multiply the total number of Tunninglours 
by 41 to find the equivalent of running miles on an automobile. 

Your generating plant engine can "take it” and will give many hours of efficient 
performance provided tt is serviced regularly. 


Below is a chart showing the comparison between a generating plant engine running 
hours and an automobile running miles. 


GENERATING PLANT AUTOMOBILE 


RUNNING HOURS 

RUNNING MILES 

f Thr. 

DAILY ‘ 4 Hrs. 

41 

Miles 

164 

H 

AVERAGE 6 ” 

246 

n 

t_ 

328 


rT" 

287 

» 

WEEKLY 28 " 

1,148 


AVERAGE 42 ” 

1,722 

u 

1 56 ’’ 

2,295 

if 


GENERATING PLANT 

AUTOMOBILE 

RUNNING HOURS 

RUNNING MILES 

f lOHrs. 

1,230 Miles 

MONTHLY 120 " 

4,920 " 

AVERAGE 180 ” 

7,380 ” 

l 240 ” 

9,840 " 

f 365 ” 

14,965 ” 

YEARLY 1,460 ’’ 

59,860 " 

AVERAGE 2,190 " 

89,790 ” 

1 2,920 " 

119,720 ” 


NOTE: Electric generating plants do not operate economically when used to 
power electric refrigerators and will add from 4 to 8 operating hours per 
day in addition to the regular lighting load. 


OPERATION 


PRELIMINARY, - Before starting the plant, be sure that it has been 
. _ , _ T ^ L properly installed, and that all requirements unde; 

Sm/P ARATI ° N have been met * startiri & batteries MUST BE CON¬ 
NECTED to a plant designed for electric starting unless special pre¬ 
cautions are taken as explained below under OPERATING WITH BAT¬ 
TERIES DISCONNECTED. 


CAUTION 

A LWAYS BE SURE THAT ALL AIR HOUSING PARTS (cylinder air 

J°^ h ™ Sin8r) ARE P r OPERLY INSTALLED BEFORE 
STARTING THE PLANT. The air housings direct the air flow to 

en gi*e and generator, UNLESS EACH AIR HOUS- 
P**?^ CORRECTLY FASTENED IN PLACE, SERIOUS 
DAMAGE FROM OVER HEATING WILL RESULT 

STARTING THE PLANT ELECTRICALLY> - See that the small toggle 
WdnTM , switch is at the "ELECT. 

START position. Push the ’’START-STOP" switch to the "START" 

vnnrr »T5££ ANT MAY HESITATJE FOR SEVERAL SECONDS BE- 
FORE CRANKING PAST COMPRESSION ON THE FIRST REVOLUTION 

ICO' 0 THE FOR THIS ROTATION PER- 

patn Z E u?, G ™, 'YE’E CRANK OVER COMPRESSION AND THEN 
win L ^HAHETNG SPEED. A sharp, distinct clicking sound 

mi L b ™ a r d aS tHe ^f 116 iS crankin & indicating that the magneto im- 
r ^ operating. The sound will disappear as soon as the 
engine starts and picks up running speed. 


NOTE: 

initial Start ’ or the plEult 1,313 run out of fuel, the engine 

t0 pUmp fueI to the car buretor aX? 

ini it, before the plant will start. 

miv W h<T ed “J° the cylillders before the plant was shipped,' and it 
ay be necessary to remove the spark plugs and clean them with gas 

WiU Start the first time « Cry the plugs thorough! 
before reinstalling them. The plant wiH smoke as this oil burns out. 

if thf startb1 / batteri es do not have sufficient cranking power, or 
n0t be , cranked electrically for other reasons?the plant 
be started manually. Disregard manual choking instructions when 
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OPERATION 


hand cranking a plant designed for electric starling- However, do not 
disconnect the starting batteries unless a wire in the control box is- 
first disconnected, as explained below. 

OPERATING WITH BATTERIES DISCONNECTED. - If. operation with 

batteries discon¬ 
nected becomes necessary on 
a plant designed for electric 
starting, the generator dc out¬ 
put must be disconnected from 
the charging circuit. Beginning 
with Spec H models, disconnect 
the center wire (connected to 
fixed terminal) from the charge 
resistor, figure 13®. On Spec 
A through G models, disconnect 
the single wire at the end of the 
3 charge resistors, figure 13®. 

Beginning with Spec F models, 
the Sisson manufactured choke 
is used and the carburetor must 
be manually choked while hand 
cranking. 

CAUTION ! 

BURNED OUT RELAYS IN THE BATTERY CHARGING 
CIRCUIT WILL RESULT IF THE PLANT IS RUN WITH¬ 
OUT BATTERIES UNLESS THIS WIRE IS DISCONNECTED 


Tape up the ends of the disconnected wires, to prevent a short circuit. 
After the dc output wire is disconnected, the plant can he started and 
safely operated without batteries. Be sure to reconnect the wires 
when batteries are again connected to the plant. Throw the small 
toggle switch to the "HAND CRANK’' position, to permit starting and 
running. 

STARTING THE PLANT MANUALLY. - Adjust the manual ehoke con¬ 
trol (manual starting models 

only) to choke the carburetor according to temperature conditions. 
When starting an engine which has been standing idle in cold weather, 
full choking may be necessary. Little or no choking will be necessary 
in extremely hot weather, or if the engine is still warm from recent 
running. 

Manual starting models (and some electric starting models) are equip¬ 
ped with a primer on the fuel pump. On the initial run, or if the plant 
has run out of fuel, operaie the fuel pump primer 10 to 20 strokes to 



OPERATION 


properly fill the carburetor. 

If the plant is the electric starting type, throw the small toggle swi 

® t0 the " HAND CRANK." position. Return the swit 
to the ELECT START" position as soon as the plant starts, wiles 
operating with batteries disconnected". 


gage the starting crank. Crank the engine with a quick upward 

* it Crank handle - A sharp clicking sound will be heard, indicati 
that the magneto impulse coupling is functioning. This sound disapt 

® oon the en , gine starts< Do not "spin" the engine nor push dou 
ward on the crank. Repeat the cranking as necessary, using only ui 
on the crank handle. Remove the crank as soon as the pi 

WARM UP PERIOD. - As soon as the plant starts (manual type), ad 
, the manual choke control to the point of smo< 

est operation. As the plant warms up, gradually push the choke con 
trol inward. Be sure the choke is all the way in when the plant is fu 

UP ' K ° perating “ eIectric starting model without batter ie: 
will be necessary to loosen the electric choke at the carburetor ar. 
rotate the choke housing manually. 

Check the oil pressure as indicated on the oil pressure gauge. The 

www e f®f 0Uld be , between 2a 111(1 30 pounds, but may be somewhat 
Higher until normal running temperature is reached. 

fi e C M- ndXtl ^ S P r eri ? f it ’ alIow piant t0 warnj U P before connecting th 
electrical load. H the plant tends to alternately speed up and slow d< 

i is usually an indication that more warm up time is needed before 
connecting a heavy electrical load. 

DURING OPERATION. - The generator is designed so that a temper; 

3 n - * ... heav y over toady such as exists while start 

an electric motor, will not injure the generator. However, continue 
neavy over loading of the generator will cause the generator tempera 
ture to rise to a dangerous point, and may lead to failure of the wind; 
The generator is designed to produce its rated capacity continuously 

- .less than 2 hours, under normal 

temperature conditions. ™—— 

?/<> S ^ gle F 11 ?* 6 pIants ’ 51 ^ 12 0 volt circuits are used, not more th 
l/^ the rated capacity of the plant should be connected to either ONE 

three phase pIant3) a part of the load is single phase, th 
total load on any one circuit should not exceed 1/3 the rated capacity 
the plant. Refer to INSTALLATION (LOAD WIRE CONNECTIONS/ 
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DERATION BELOW 50°F (I0°C). - Under conditions where the air 

temperature is 50°F, or lower, ~ 
d the hum idity is quite high, ice formation inside the carburetor may 
cur. Such icing consists of actual building up of ice around the car- 
retor throttle plate and is due to the refrigerating action of the car- 
retor causing moisture in the air to freeze and collect on the throttle 
ite and surrounding parts. Icing may result in a gradual drop in 
gine speed (and generator voltage) and binding of the throttle. Under 
ch conditions, connect the air preheater hose to direct hot air to the 
r cleaner. Refer to PREPARATION (AIR PREHEATER HOSE). 

OPPING THE PLANT. - If conditions permit, disconnect the elec¬ 
trical load before stopping the plant. To 
>p the plant, press the START-STOP switch to the STOP position, 
lding contact until the engine comes to a complete stop. If the STOP 
itch is released too soon, the engine may pick up speed again and 
ntinue to run. 

NOTE 

The STOP switch on manual starting models is a small 
button on the rear of the magneto. 

an electric starting model is being operated with the starting batter- 
s disconnected, throw the small toggle switch to the ELECT. START 
sit ion, to stop the plant. The STOP switch (and all other control 
k equipment) is by-passed when the toggle switch is at the HAND 
tANK position. 

.S FUEL OPERATION. - A special carburetor is used on plants 

equipped for gas fuel operation. See that 
1 float lock screw ( B, Fig. 16) is turned up tightly to prevent the 
at from vibrating inside the carburetor. If an emergency source of 
soline fuel is also connected, see that the gasoline shut off valve is 
■sed. See that the choke is properly locked in its wide open position, 
is. 17 & 18. 

uitB equipped with an Ensign regulator have a special choke adapter 
ached to the carburetor and may require priming when starting, 
mts equipped with a Garretson regulator require no choking or prim- 
' when starting. 

;asoline fuel is going to be used to operate a plant equipped for gas 
I, a few preliminary change-over steps are necessary. 

Be sure the gas fuel supply is turned off. If the gas supply line is 
disconnected, install a plug in the regulator inlet. If the gas con¬ 
nection hose is disconnected, close the carburetor gas adjusting 
screws to prevent any entry of air through the gas inlet opening. 


---„,..0PSRATI0N____ 

2. Release the automatic choke lock to permit normal choke operatic 
Check to be sure the choke operates properly. 

3. Back off the float lock screw (B, Fig. 16) until it seats firmly in 
the down position. Turn the gasoline shut off valve to its open 
position. 

LPG (LIQUID PETROLEUM GAS) OPERATION (Zenith Pressure-Car 

retor), - No choking i 
required for 

starting. The fuel supply valve is a part of the carburetor and opens 
only when a pressure drop, as created by cranking the engine, causes 
the regulating diaphragms to move. However, the carburetor has a 
poppet valve type choke plate which is held open by a spring but can bi 
used if the need arises. 
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UNUSUA L OPERATING CONDITIONS 
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LCW TEMPERATURES 

COOLING. - When the plant is operated in temperature of 32°FfO°Cl 
C h.-. p °5 lower, over cooling will result unless the hot air dis- 
ATION KSST; R f eT t0 MSTALLATI ON (VENTIL- 

f 0 0 “ w 4F^ = *^ 

from sludge C qt *"**"■ b6COme **9**** 

CRANKCASE OIL. - For cold weather operation, select the SAE num- 
. _ l beT of 016 craiikcase oil according to the inurea* 

3f an SewecSd dro? ^1°™ th6 nGXt 0iI change - See PREPARATION. 

. an unexpected drop m temperature takes place use caution in atow 
”w “ e . P^t alter a shut down period. Do not attemrt 5 s£?t a S' 
Which is so "stiff" that it is difficult to hand crank ConLeaS 1ft?. 

£ JSS**""** <- “ * M-ttaSto vSTSSrtSS- 

to g the nU hJ 7 ^ emergency, apply heat gradually directly 

?L i f *° WaTm the oil > ^ care as there is danger of crack 
SfffcteSthrflSftW mansion of the metal. When the oil is 
^ l ^ tte pbmt ^ allow it to thoroughly warm up 

mended ° U t0 the pr0per SAE number as recom- 

Affon cuk r the expected temperature conditions under PREPARATION 

to «JXttX*£*S2i£E£2 ! plant Ior a ,ew ' 

the 0,1 and ke/oiS?ThoroogUy mi* 

'£ Sur^KS r “ " ,0r a ‘ teit “ «Sn‘Stc-irSf 
thd SSSSaftoiss;- t ™." 50 KEHOSENE ALONE T0 

NOTE 

Always change the oil filter element when changing tn » 
nlan^f* 011 f° r C ° Id weather operation. After running the 

S&- ♦* fT minutes ' st °P •** ci *ck Se oil ™ Add 

elfment ° to com P e ^ate for that absorbed by the new 

(“eoA E pSi ' 3 ££SV t0SerTfce the afr 

conditions cans e congS ,!??"■. te “» eratare 

cleaner, remove andclean the air rlli ° £ ' ,ow Df alr through the air 
sir cleaner wittalHuS^ “ se “* 
oil in the normal manner. 9 ature conditlons Permit the use of 




lASOLENE FUEL. - Use fresh, clean, winter grade (not highly leaded 

premium) gasoline for best starting in cold weather. 
;eep the fuel tank nearly full in order to cut down on the condensation 
f moisture inside the fuel tank. Such moisture condensation inside the 
ink can cause considerable trouble from ice formation in the fuel sys- 
;m. Condensation is most likely to occur if the temperature at the 
lel tank varies considerably. Avoid filling the fuel tank entirely full 
f cold gasoline for expansion of the gasoline as it warms up may cause 
le fuel to overflow and create a fire hazard. 

LAS FUEL. - Certain types of LPG fuel do not vaporize readily at low 
temperatures. Consult the fuel supplier if lowered per- 
srmance is observed at low temperatures. 

PARK PLUGS. - Use a "hot" range spark plug, Champion K-15J or 

equivalent. A "colder" type spark plug will soon be- 
ome fouled. The original 8 COM plug can not be used because of a 
lanufacturer's change to a smaller hex size shell. 

ATTERIES, - If starting batteries are used, check their charge con¬ 
dition often enough to assure that they are always well 
larged. The charge regulator in the plant control box regulates the 
large rate for normal service, but frequent starting with short oper¬ 
as periods may cause the battery charge condition to drop to apoint 
here there will not be enough power to crank the engine at low texn- 
Jratures. 

he^cranking power of a battery drops to about 2/5 of its normal power 
; 0 F., and the cranking load is greatly increased. If practicable, 

;move the batteries to a warm place during shut-down periods in ex- 
emely cold weather., It takes but a few minutes to connect the batteries 
r starting, and their cranking power will be much greater if warm. 

HIGH TEMPERATURES 

[JBRICATION. - Use the correct SAE number oil in the oil base, as 
recommended under PREPARATION. Keep the oil 
vel at or near, but never above, the "F" mark on the level indicator. 


DOLING. - A constant supply of fresh air must be provided for proper 
cooling. See that nothing obstructs the flow of air to the 
ant, and see that the air outlet is not obstructed in any way. Be sure 
at all air housing parts are undamaged and are fastened securely in 
oper place. Do not allow dust, dirt, chaff, etc. to accumulate on 
oling fins. 


unusu a kjQgJR ating conditions 


BATTERY. - If starting batteries are used, check the level of the 

electrolyte frequently. Add approved water as often a 
necessary to keep the electrolyte level 3/8 inch above the plate se¬ 
parators, or as recommended by the battery manufacturer. 

/ 

NOTE 

REDUCING BATTERY SPECIFIC GRAVITY FOR LONGER 
■BATTERY LIFE 

Standard automotive type storage batteries will self discharge very 
quickly wnen installed where ambient temperature is always above 90* 
, ’ s «ch as in a boiler room. To lengthen battery life, adjust the 
electrolyte from a normal 1. 275 reading at full charge to a I 225 
reading. 

Sjf Power of the battery is reduced somewhat when electro¬ 

de is diluted to reduce acid activity and thus lengthen battery life. 
However,, if the temperature is consistently above 90°F (32 2°C) 
the reduced cranking power will not be noticed. " " 

U lxm^rTrn h A llt teTy - NOT BRING AN OPEN FLAME OR 
o a ETTE NEAR THE BATTERIES ON CHARGE BE- 

Sf'AniL 1 ? 12 GAS RELEA£ED DURING CHARGING IS VERY IN¬ 

2. While battery is on charge, use a hydrometer or filler bulb to sip- 
bon off all of the electrolyte above the plates in each cell. Don't 
attempt to pour off I r Dispose of the removed electrolyte AVOID 

SKM OH CLOTHING CONTACT WITH ELECTROLYTE 

3. Fill each cell with pure distilled water, to the recommended level. 

4. Re char g e the batteries for one hour at a 4 to 6 ampere rate. 

a. Use a reliable battery hydrometer, to test each cell. If the spec- 
“ lc § r ^ vlty 1S above 1*225, repeat steps number 2,3, and 4 until 
the highest specific gravity reading of the fully charged battery is 

4ttv7tttnes 225 * M ° St batt * ries re< l uire repeating steps 2, 3, and 

DUST AND DIRT 

Keep the plant as clean as practicable. Service the air cleaner as fre- 
quenuy as conditions require. Wipe off accumulations of dust or dirt. 
Keep cooling fins clean and free of obstructions. Serious damage fron 
over-heating may occur if the cooling fins are not kept clean. Keep th 
collector rings, and brushes of the generator clean. Kec 
supplies of fuel and oil in air tight containers. 
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UNUSUAL OPERATING CONDITIONS 


STANDBY SERVICE, - If the generating plant is used for standby or 

emergency service only, it should be "exer¬ 
cised" regularly. Once or twice a week, start the plant and allow it 
o run long enough to thoroughly warm up (at least 15 minutes), 

i the plant stands idle for an extended period without such an exer¬ 
cise period, gasoline has a tendency to evaporate out of the carburetor, 
making starting more difficult. 


NOTE 

A special reservoir tank which feeds gasoline by gravity to 
the carburetor is available as an accessory. This reservoir 
tank will keep the carburetor full for an extended period of 
idleness, if the plant can not be attended regularly. 

Frequent exercising also contributes toward better lubrication, keeps 
moisture condensation to a minimum, and helps to keep the starting 
catteries in a well charged condition. 

X RAY. - Keep the unit in good condition at all times in order that its 
performance will be satisfactory. Periodic inspections 
3hould be made of the unit in order to insure satisfactory operation 
In this exacting type of service. 


HIGH ALTITUDE 

TUEL MIXTURE, - If the unit is to be operated at an altitude of 2, 500 
feet or more above sea level, adjust the carburetor 
nain jet for a slightly leaner mixture to obtain maximum available 
lower. The carburetor was factory adjusted for best performance at 
tpproximately 860 feet altitude. Because the air becomes less dense as 
he altitude increases, less fuel is required to maintain the proper air- 
o-fuel ratio. Consequently, any engine will develop less power at high- 
;r altitudes. The usual altitude de-rating amount is approximately 4 
«er cent for each 1, 000 feet above sea level. 


SERVICE CHART 


The following recommeded Servicing Chart may be used as a guide to 
estimating servicing requirements of Onan Electric Generating Plants 
and Engines. It is based on the average of records kept by the factor; 


The chart is based on the Units operating under favorable conditions, 
such as: satisfactory installation, use of recommended fuel and oils,e 


SERVICE & PARTS 
REQUIRED 

Oil Change (Check Level Daily) 
Clean and Adjust Spark Plugs.. 

Service Air Cleaner.. 

Clean Crankcase Breather.... 

Check Ignition Points._____ 

Replace Oil Filter Element 

Inspect Commutator.. 

Inspect Brushes... 

Clean Carbon. 

Check Tappets ...... 

Clean Carburetor. 

Grind Valves.. 

Remove and Clean Oil Base... 
Clean Generator ............. 

tLubricate Gererator Bearing.. 

Replace Spark Plugs. 

Replace Valves.... 

Replace Points... 

Replace Generator Brushes ,.. 
Replace Piston Rings. 


HOURS OF OPERATION 
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t Does not apply to shielded type bearing. 


If it is necessary to remove parts for inspection and gaskets are dish, 
they should be replaced with new ones. Keep spare cylinder head, cy 
ender base, oil base and other gaskets on hand. 


When brushes are replaced be sure the commutator and slip rings art 
in good condition. If necessary, seat (sand) new brushes for full cont 


Periodic Inspection: For loose or poor connections, fittings, etc. 

Recommended Fuel: Use a regular grade of automotive type gasoline 
If a high lead content fuel is used, it will be nee 
essary to remove the lead deposits more frequently. 







































32_ PERIODIC SERVICE _ 

GENERAL. - Follow a definite schedule of inspection and servicing: to 
help in keeping the plant in good running condition, and 
to keep operating expenses to a minimum. Service periods outlined in 
this section are for normal service and operating conditions. For ex¬ 
treme conditions, such as continuous heavy duty, extremely high or low 
temperatures, etc., service more frequently. For periods of little 
use, service periods can be lengthened accordingly. Keep a record 
of the operating hours each day to assure servicing at the proper per¬ 
iods . 

DAILY SERVICE 

If the plant is operated more than 8 hours daily, perform 
the DAILY SERVICE operations every 8 hours. 

FUEL. - Check the fuel supply often enough to avoid running the tank 

dry. If the fuel tank is run dry, it will be necessary to pump 
fuel to fill the carburetor, before the plant will start again. All man¬ 
ual start models (and some remote control models) have a manual 
priming lever on the fuel pump. Operate the priming lever to fill the 
carburetor, being sure to leave the lever in the down position when 
through priming. On electric cranking models without the primer, a 
few seconds of cranking will refill the carburetor. 

CRANKCASE OIL. - Check the oil level, on the level indicator. Do not 
allow the oil level to fall below the lower level 
"L" mark on the indicator. Add oil of the proper SAE number as nec¬ 
essary to bring the level to the upper level "F" mark. Do not over¬ 
fill the crankcase. Tighten the oil fill cap securely. 

AIR CLEANER, - Service the air cleaner as often as required by the 
operating conditions. Under extremely dusty con¬ 
ditions, it may be necessary to service the air cleaner several times 
a day. Under dust-free conditions, every 100 hours or even less fre¬ 
quent servicing may be sufficient. 

To service the "oil bath” type air cleaner (Spec A Plants), clean out 
the reservoir cup and refill to the indicated level with clean oil of the 
same SAE number as used in the oil base. Clean the filter element in 
solvent, dry it, and reassemble the air cleaner. 

To service the "dry" type air cleaner (Spec B through Spec F Plants), 
remove the filter packing element. Clean the element in solvent, dry, 
and dip in engine oil (same SAE number as used in the the oil base). 
After allowing the excess oil to drain off the element, reassemble the 
air cleaner. 

To service the dry "cartridge" type air cleaner (Begin Spec G Plants), 
remove cartridge every 50 hours and shake out accumulated dirt. 

Install a new cartridge every 500 hours, or more often under extreme 
dusc conditions. DO NOT WASH CARTRIDGE. When cartridge has a 
foam wrapper, remove wrapper and wash in soapy water, gasoline or 
solvents. Squeeze dry and reinstall. 


PERIODIC SERVICE > 


CLEANING. - Keep the plant clean. A clean plant will give better 
vice, and it is easier to service a clean plant. W3p< 
off spilled oil, dust, dirt, etc. . 

WEEKLY SERVICE 

If the plant is operated more than 50 hours a week, perform 
the WEEKLY SERVICE operations every 50 hours. 

CRANKCASE OIL. - If the plant has been operating under LOW TE 
PERATURE conditions or for short operating 
periods, oil dilution or sludge formation may occur. Unde^-.sech c 
ditions, change the engine oil each 50 operating hours. Under norn 
temperature and operating conditions change the oil each 100 opera 
ing hours. Always drain the oil, when changing it, only when the 
plant is warm from running. 

GOVERNOR LINKAGE. - Inspect the governor link ball-joint and th 

point where the link engages the carburets 
throttle arm. Keep these points free of dust. Lubricate with a "dr 
type of lubricant, such as powdered graphite, if there is any bindin 
If a "dry” lubricant is not obtainable, use only a light machine oil c 
non-gumming quality. 

SPARK PLUGS. - Remove the spark plugs, clean them, and adjust t 
gap to 0. 025 inch (0.018 inch for plants operating 
on natural gas or LPG fuel). Replace with a new one any plug whin 
will not pass a standard compression firing test. Be sure the wire 
terminal faces upward, when connecting to the plug. If the termin 
faces downward, the spark may jump to the shield clamping screw, 
causing the plug to misfire. 

BATTERIES. - If starting batteries are used, see that the connects 
are clean and tight. Corrosion at the terminals can 
removed by flushing with a weak baking soda and water solution. FI 
clean with clear water and dry thoroughly. A light coating of greas 
or asphalt paint will retard such corrosion. Keep the electrolyte at 
the proper level above the plate separators by adding clean water wi 
has been approved for use in batteries. In freezing weather, run th 
plant for at least 20 minutes after adding water, to mix the water wi 
the electrolyte and prevent its freezing, 

MONTHLY SERVICE 

If the plant is operated more than 200 hours a month, 
perform the MONTHLY SERVICE operations every 200 
hours. 

FUEL SYSTEM. - If the 5 gallon fuel tank is used, drain and clean 
to remove any sediment or water condensation. 
"Breathing” of the fuel tank may draw dust into the tank, or ccndensa 
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.PERIODIC SERVICE 


may collect, particularly under cold or damp conditions. Such a con¬ 
taminated fuel system may cause hard starting or uneven operation. 
Remove the drain plug at the bottom of the carburetor to drain off any 
sediment. After servicing is completed, inspect carefully against 
leaks. 

EXHAUST SYSTEM. - If an exhaust extension is used, inspect all 

connections carefully for leaks. Tighten or 
make any necessary repairs. 

OIL FILTER. - Remove the oil filter element for inspection. If it 
appears to be filling with sludge, install a new ele¬ 
ment, Do not attempt to clean and re-use an element. Differences 
in operating conditions may lengthen or shorten the time intervals 
between necessary oil filter replacements. Always clean out old oil 
and sludge from inside the oil filter body before installing the element 
A new element will absorb a pint or more of oil when the plant is 
started. After a few minutes of running, stop the plant and add enough 
oil to bring the level up to the "F" mark on the indicator. 

COOLING FINS, - Remove the cylinder air covers. Clean the cooling 
fins of the cylinders and cylinder heads. Dirty or 
obstructed cooling fins will cause over heating and may lead to ser¬ 
ious damage. BE SURE AIR HOUSINGS ARE PROPERLY REPLACED. 

MAGNETO. - Remove the end cap from the magneto. Inspect the 
breaker contact points. Slight burning or pitting can 
sometimes be corrected by resurfacing smooth on a fine stone, re¬ 
moving for such servicing. If the points are badly burned or pitted, 
replace with a new set. Severe or frequent burning or pitting is usually 
an indication of a defective magneto condenser, which should be re¬ 
placed with a new one. 

Keep the contact points clean and free of oil. Adjust the gap, with the 
rubbing arm on the "high" side of its cam, to 0.020 inch. Put a drop 
of light oil on the cam oil wick. Do not over lubricate. 

When installing the end cap, be sure its gasket is undamaged- and pro¬ 
perly in place. 

VALVE TAPPETS. - Remove the valve compartment covers and check 

the tappet clearances. Adjust as necessary to a 
clearance of 0.012 inch for both intake and exhaust valves, at room 
temperature (cold setting). 


PERIODIC SERVICE 


CRANKCASE BREATHER VALVE. - The crankcase breather valve 

helps to maintain a slight vacu 
inside the engine crankcase while the engine is running. If the flapp 
type valve becomes gummed up or otherwise inoperative, - the erankc 
vacuum will be destroyed and excessive oil consumption or oil seal 
leakage may result. After removing the valve, Fig. 14, clean thor¬ 
oughly in gasoline or other solvent. Replace the valve with-a new on 
the flapper diaphragm is worn or otherwise damaged so as to preven 
proper seating to the perforated disc. 

When installing the breather valve, be sure the perforated disc faces 
downward, with the diaphragm upward. See that the cap is properly 
stalled , so that there can be no air leak at this point. 

CARBON REMOVAL. - The frequency of necessary carbon or lead d 

posits removal will vary with operating con¬ 
ditions. If the plant is operated at light load consistently, under coo 
operating temperatures, or if highly leaded gasoline is used, the coi 
bustion chambers must be cleaned frequently. Remove carbon or lea 
deposits as experience indicates the necessity. After removing the 
cylinder air covers, remove the cylinder heads and gaskets. Scrap! 
all carbon and lead deposits from the cylinder heads and ends of the 
pistons, valves, etc. If a cylinder head gasket is damaged, install a 
new one. Install the cylinder heads, tightening the nuts evenly to 35 
lb. ft. torque. Be sure air covers are properly replaced. 

GENERATOR. - Remove the inspection plates from the generator em 
bell and inspect the commutator, collector rings, a 
brushes. In service, the commutator and collector rings acquire a t 
finish, which is a normal condition. Do not attempt to maintain a br: 
newly machined appearance. Wipe clean with a dry, lint free cloth. 
Slight roughness or heavy coating may be remedied by lightly sanding 
with #00 sandpaper. Do not use emery or carborundum cloth or paps 
If scratches or grooves are present, refinishing will be necessary. 
Refer to MAINTENANCE . 

Brushes eventually wear too short to perform their function. Brush 
will be more rapid under dusty operating conditions. Replace brush* 
with new ones only when worn to 1/2 inch in length. The brush sprinj 
provide equal pressure as the brushes wear shorter in use. Eachsp] 
is permanently attached to a metal plate which snaps into place. To 
place a commutator brush, first remove the spring by pushing the sp. 
plate inward and away from the brush guide, Fig, 15. To replace a < 
lector ring brush, first remove the spring by pulling straight outwarc 
on the spring plate. When inserting a new brush in its guide, be sun 
that the shorter length of the brush is intalled against generator rotat 
to conform to its off-set position for correct seating. Be sure t hat < 
brush is free in its guide, and that its spring is correctly installed. 
Keep the brush rig and end bell clean of carbon dust, etc. 




Fig. 14 Crankcase Breather Valve 



Fig. 15 Brush Rig 


GENERATOR BEARING.- Single Shield Type has exposed ball bearings 

and should be lubricated. The generator be; 
ing was lubricated at the factory with a lithium base grease meeting 
military specification MIL-G-10924. Unless dirt has gained entrance 
to the bearing, no further lubrication of the bearing should be necessa; 
for 2 years, or 5, 000 operating hours. If dirt has gotten into the bear 
ing, remove the bearing, clean thoroughly in a good solvent, dry, snd 
relubricate according to the type of lubricant used. 

If lithium base grease is used, fill only a 1/4 section of the bearing wi 
grease,'with no excess or reserve in the bearing recess or cover. 

If standard ball bearing grease is used, fill a 1/2 section of the bearir 
with grease. Fill the bearing recess and cover 1/2 full. When using 
grease other than lithium base, relubricate the bearing every six 
months or approximately 1200 operation hours. 

GENERATOR BEARING. - Double Shield Type has bearings sealed am 

does not require lubrication. 

GENERAL INSPECTION. - Thoroughly inspect the entire plant for oil 

leaks, loose electrical connections, worn 
parts, or loose bolts or nuts. Make any necessary repairs. 






MV 


Xs <J V K* A AJ Jl r Jtr W 


CARBURETOR - - Carburetors used, differ according to the fuel to be 

used. However, the adjustment is basically the same. 
The location of the adjustments differ. 

The carburetor has a fuel main adjustment and fuel idle adjustment. The 
main adjustment affects the operation at the heavier load conditions. 

The idle adjustment affects the operation at light ox no load conditions - 
Under normal circumstances, the factory carburetor adjustments should 
not be disturbed. If the adjustments have been disturbed, open them off 
their seats, 1 to 1-1/2 turns to permit starting, then, readjust them for 
smoothest operation. Refer to the Carburetor Adjustments illustration. 

Before final adjustment allow the engine to thoroughly warm up. Adjust 
the idle adjustment with no load connected to the generator. If available, 
connect a voltmeter of the proper range to the generator output. Slowly 
turn the idle adjustment out until the engine speed (or generator voltage) 
drops slightly below normal. Then turn the needle in until the speed (or 
voltage) returns to normal. 

To adjust the fuel main adjustment, apply a full electrical load to the 
generator output. Turn the main adjustment in until the engine speed 
{or generator voltage) drops slightly below normal. Then turn the needle 
out until the speed (or voltage) returns to normal. Proper carburetor 
adjustment cannot be assured unless the governor is properly adjusted. 

The gasoline type carburetor float setting, from the bottom of the float 
to the air intake body, is 1-1/4" (plus 1/8", minus zero). 


With electrical load removed, adjust the throttle lever stop screw to 
prevent a voltage output drop below 75 per cent of rated voltage (or so 
that there is 1/32 inch clearance at the end of the stop screw while run¬ 
ning at rated speed under no load). 



Fig. 16 Carburetor Adjustments 


CARBURETOR, GAS. - If the plant is equipped, for gas fuel, see that 

the gasoline shut off is closed and that the flc 
lock screw at the bottom of the carburetor is turned upward to its lim 
See that the electric choke is locked in its wide open position. Refer 
the appropriate paragraph, according to the plant specification. 

"With the "idle" adjusting screw turned inward to its seat, and with tin 
plant operating at full load, turn the main gas adjusting screw in unti] 
the engine speed (or voltage) begins to drop. Then turn the adjusting 
screw out (counterclockwise) until the voltage returns to normal. Set 
the lock nut securely to prevent any change in the setting from vibrati 

Remove the electrical load and repeat the adjusting process, using th 
"idle” adjusting screw. For other than 5, 000 watt plants, little or nc 
"idle" screw adjustment from its closed position will be necessary. 

With electrical load removed, adjust the throttle lever stop screw so 
that there is 1/32 inch clearance between the screw end and the stop 
pin. 


AUTOMATIC CHOKE, 
specification. 


- Two types of automatic chokes have been use 
Select the instructions according to the plant 


PRIOR TO SPEC. F. 


If the choke does not open as the 
engine warms up, check the elec¬ 
tric heating element to be sure it 
is operating. Extremes in local 
temperatures may require read¬ 
justment of the choke. In extremely 
cold temperatures, the choke may 
close so tightly as to cause over¬ 
choking. Loosen the choke housing 
clamp screw and turn the housing 
slightly to the left (counterclock¬ 
wise). Do not turn too far - a few 
degrees are usually sufficient. In 
extremely high temperatures, the 
choke may remain open, causing 
under choking. To increase the 
choking action, turn the choke 



Fig, 17 Choke Adjustments 
(Plants Prior to Spec F) 


housing slightly clockwise. Be sure to retighten the clamp screw. 


The gas-gasoline carburetor is equipped with a choke lock wire. For 
operation on gas fuel, see that the lock wire is inserted through the 
choke shaft so as to keep the choke wide open. 
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BEGINNING SPEC. F. 

’he Sisson choke, used on plants beginning at Spec. F., should require 
o readjustment for wide temperature variations. However if the 
riginal setting has been disturbed, proper setting must be restored. 


■ the choke does not open as the 
lant warms up, check the heating 
lement under the mounting bracket 
) be sure it is operating. 

. Loosen the carburetor choke 
arm on its shaft. 

. Slip the choke assembly cover 
upward to remove it. 

. Insert an 8 penny nail or sim¬ 
ilar 1/8 inch diameter rod 
through the aligning holes of 
the choke solenoid armature 
and core as shown. 

. Tie the armature firmly 



against the core. This simu- p 
fates the choke position while 
the engine is actually cranking. 

Set the carburetor choke valve- 
plate at its fully closed position 
and tighten the carburetor choke ~ 
arm on its shaft. 

Vj 

Remove the alignment nail and [_ 
untie the armature. The car¬ 
buretor Choke Valve-plate will be 
open slightly. Replace the cover. 


GAS-GASOLINE 

A .CHOKE LOCK 
WIRE 

1 CARBURETOR 1 

1 WITH CHOKE 


[VALVE LOCKED i 

OPEN 



Fig. 18 Choke Adjustments 
(Plants Begin Spec F) 


he gas-gasoline carburetor is equipped 
ith a choke lock wire. For operation 

i gas fuel insert the lock wire through the choke shaft hole as shown, 
i lock the choke valve plate in its wide open position. 

3VERNOR, - The governor controls the engine speed, and therefore 
the voltage and frequency of the generator output. 60 
cle plants are adjusted at the factory tea maximum no load speed of 
■90 rpm, 50 cycle plants are similarly adjusted to 1590 rpm. raax- 
ium. These are maximum figures, and may sometimes be as low as 
00 rpm for 60 cycle or 1500 for 50 cycle plants. A voltmeter or 
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frequency meter (preferably both) should be connected to the generator 
output in order to correctly adjust the governor. 

PRELIMINARY STEPS 


1. With the plant stopped, check the clearance of the carburetor throti 
stop lever. The clearance between the lever and stop pin should be 
approximately 1/32", Fig. 19. This clearance can be adjusted by 
loosening the linkage ball joint and turning the ball joint on the linkage 
threads as necessary to lengthen or shorten the over-all length of the 
linkage. Be sure that the lever to which the link connects is securely 
clamped on the carburetor throttle shaft. 


Pull the governor arm gently toward 
the front of the engine several times. 
Any binding, sticking, or excessive 
looseness in the travel will cause 
erratic governor action. The 
action must be smooth, subject 
only to the tension of the governor 
spring. 
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2, Start the plant and run at a light I // s z» 

electrical load for long enough to 

thoroughly warm up. If the gover- Fig. 19 - Throttle Lever and 
nor is completely out of adjustment, Stop Pin 

make a preliminary adjustment at 

no load to first attain a safe voltage operating range, as directed below 
under ADJUSTMENT. The plant must be thoroughly warmed up before 
a satisfactory final governor adjustment can be made. 


ADJUSTMENT - PLANT WITHOUT GOVERNOR BOOSTER 


1. With the plant operating at no load, turn the speed adjusting nut, 
Fig. 20, to obtain a frequency reading of between 60 and 63 cycles 
for a 60 cycle plant (50 to 53 cycles for a 50 cycle plant). The voltage 
should be within the limits shown in the table HI according to the rated 
voltage shown on the plant nameplate. 


TABLE HI GOVERNOR ADJUSTING LIMITS 


PLANT 

RATED 

VOL TAGE 

NO LOAD 
VOLTS 
(MAXIMUM) 

FULL LOAD 
VOLTS 
(MINIMUM) 

NO LOAD 
FREQUENCY 
(MAXIMUM) 

FULL LOAD 
FREQUENCY 
(MINIMUM) 

no /240V. 
SINGLE PHASE 

I24/24SV. 

112/224 V 

- - -- A 


--- 


24 6 V. 

* 3 PH.,3 WIRE 

248 

* 224 





■48 OV. 

3 PH 3 WIRE 

496 

*446 


► 63 


>58 

I20/208V 

3 PH.,4 WIRE 

224 

f3 PHASE > 

* 202 
(3 PHASE) 





220 / 380 V. 

3 PH.4- WIRE 

409 

£3 PHASE) 

* 370 
(3 PHASE) 



■ Ilf 



* NOTE-3PHASE FULL LOAD VOLTAGES SHOWN ARE WITH .6-POWER FACTOR LOAD. 
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2. Connect a full electrical load to the generator. The governor should 
act smoothly and quickly to keep the voltage and frequency within the 

limits shown in the table. However, there should be not more than a 
spread of 3 cycles between the no load frequency and the full load fre¬ 
quency. For example, if the frequency was 62 cycles at no load, then 
the full load frequency should be not less than 59 cycles. If the cycle 
spread is more than 3 cycles, turn the sensitivity adjustment screw, 

Fig. 20, in (clockwise) a half turn. This will, in turn, necessitate a 
slight compensating speed nut adjustment. Repeat the process until the 
cycle spread is within 3 cycles, and voltage is within the limits shown 
in the table. ' 

3. Check the performance under various loads. The governor should 
react to each load change quickly and smoothly. It is normal for 

the frequency to drop below the lower limit for a few seconds when a 
sudden heavy load is connected, but then should stabilize within the 
limit. It is also normal for the frequency to rise temporarily above 
the upper limit upon removing a heavy load. 

4. If the frequency (and engine speed) fluctuates or refuses to stabilize 
when under a constant load condition, the governor is perhaps too 

sensitive. Turn the sensitivity adjusting screw out (counterclockwise) 
a partial turn at a time until the governor stabilizes. It will then be 
necessary to readjust the speed nut to bring the frequency within the 
proper limits. 

5. After long service, the governor mechanism parts may become 
worn enough to prevent correct governor adjustments. If the engine 

md generator are otherwise in good condition and all other adjustments 
ire properly made, but governor action is still erratic, inspect for worn 
jarts. Remove the gear cover to inspect the fly balls, shaft-and-yoke 
isserably, etc. Refer to MAINTENANCE. 

). If governor adjustment will not correct an excessive drop in cycles 
at full load, engine power may be low. Check the compression, etc. 
naking repairs as necessary. If governor adjustment will not correct 
t fluctuating speed condition the carburetor adjustment may be too lean 
feier to the paragraph on carburetor adjustment. 

ADJUSTMENT - PLANT WITH GOVERNOR BOOSTER 

* models of the CW series are equipped with an auxiliary speed 

booster device, operating by intake manifold vacuum. The speed 
'ooster is adjusted to increase governor action as the load on the gen- 

f^ C £ eaS ? d ' , Ti f booster serves to maintain or increase the 
peed at the heavier loads, thus resulting in more nearly constant volt- 
ge* 


Fig. 20 Governor Adjustments 


Fig. 21 Governor Booster 
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ADJUSTMENTS 


The booster is mounted on the intake manifold and is operated by engine 
vacuum through a small passage in the manifold. See Tig. 21. When 
the plant is operating at about half load or less, the engine vacuum is 
sufficient to cause the diaphragm to overcome the tension of the inter¬ 
nal booster spring (A). Under these conditions, there is no tension 
on the booster external spring (B) and the booster does not affect the 
governor operation. 

As the load on the plant is increased, the engine vacuum becomes less, 
the booster internal spring tension overcomes the pull Of the diaphragm, 
and tension is put on the booster external spring. The tension on the 
external spring "helps" the regular governor spring in its function, thus 
causing a slight increase in engine speed as the load is increased. 

2. With the plant operating at no load, disconnect the booster external 
spring (B), Fig, 21, Turn the speed adjusting nut (C) to obtain a 
frequency reading of 60 to 61 cycles for a 60 cycle plant <50 to 51 
cycles for a 50 cycle plant). The voltage should be within the limits 
shown in the table TV, according to the rated plant voltage shown on the 
plant nameplate, 

TABLE IV GOVERNOR ADJUSTING LIMITS 


a LANT RATED 
VOL TAGS 

NO LOAD VOLTS 
(MAXIMUM) 

MINIMUM 
FULL LOAD VOLTS 
WITHOUT BOOSTER 

MAXIMUM NO LOAD 
TO FULL LOAD VOLT. 
DROP WITH BOOSTER 

(£0/240 

124 OR 248 

112 OR 224 

7 OR (4 

240 

3 PH, 3 WIRE 

246 

*224 

14 

460 

3 PH.3WIRE 

496 

*446 

26 

(20^206 

3FK4WIRE 

224 
(3 PHASE) 

*202 
f 3 PHASE 1 

13 

230/360 

^ 46© 

3 PHASE 

* 370 

3 PHASE 

26 


* MOTE: S PHASE FULL LOAD VOLTAGES SHOWN ARE WITH .6 POWER FACTOR LOAD 


3. Connect a full electrical load to the generator. As the electrical 
load is connected, the governor should act smoothly and quickly to 
ceep the voltage within the limits in the table. However, there should 
se not more than a spread of 3 cycles between the no load frequency and 
;he full load frequency. For example, if the frequency was 60 cycles at 
10 load, then the full load frequency should be not less than 57 cycles. 

Ef the cycle spread is more than 3 cycles, turn the sensitivity screw, 
Pig. 21, in (clockwise) a half turn. This will, in turn, necessitate a 
flight compensating speed nut adjustment. Repeat the process until the 
:ycle spread is within 3 cycles and voltage is within the limits shown 
n the table. 

L Check the performance under various loads. The governor should 
react to each load change quickly and smoothly. It is normal for 
hfe frequency (and voltage) to drop below the lower limit for a few 


seconds when a sudden heavy load is connected, but then should stabil¬ 
ize within the limit. It is also normal for the frequency (and voltage) 
to rise temporarily above the upper limit upon removing a heavy load. 

5. If the frequency fluctuates or refuses to stabilize when under a con. 
stant load condition, the governor is perhaps too sensitive. Turn 

the sensitivity screw out (counterclockwise) a partial turn at a time uni 
the governor stabilizes. It will then be necessary to again adjust the 
speed nut to bring the frequency within the proper limits. 

6. After long service, the governor mechanism parts may become 
worn enough to prevent correct governor adjustments. If the engin 

and generator are otherwise in good condition and all other adjustments 
are properly made, but governor action is still erratic, inspect for wo: 
parts. Remove the gear cover to inspect the fly balls, shaft-and-yoke 
assembly, and other internal parts. 

7. If governor adjustment will not correct an excessive drop In cycles 
at full load, engine power may be low. Check the compression, etc 

making repairs as necessary. If governor adjustment will not correct 
fluctuating speed condition, the carburetor adjustment may be- too lear 
Refer to ADJUSTMENTS; CARBURETOR. 

8. After satisfactory performance has been attained under various loz 
the booster can be connected. Wich the plant operating at no load, 

connect the booster external spring, Fig. 21. Adjust the bracket on tin 
governor link just to the position where there is no tension on the sprin 

9. Now connect the full electrical load to the generator. The frequenc 
should stabilize at a point 1 to 2 cycles HIGHER than the no load 

frequency. For example, if the no load frequency is 60 cycles, the 
frequency under full load should be 61 to 62 cycles. If the rise in fre¬ 
quency is more than 2 cycles, lessen the internal spring tension. If th< 
is a drop in the frequency, increase the internal spring tension. Adjus 
the tension of the internal spring by pulling out on the spring bracket (E 
and moving the pin to a different hole. 

10. With the booster disconnected, a maximum drop of 3 cycles from n 
load to full load is normal. With the booster in operation, a max - 

imum INCREASE of 2 cycles from no load to full load is normal, A dr< 
of 1 cycle at 1/4 load is permissible, giving an over all spread of 3 eye 

11. The effect of the booster is limited by the general condition of the 
engine. The booster can not compensate for a loss in engine vac- 

uum caused by leaky valves, worn piston rings, etc. 

12. The booster requires little maintenance other than using a fine wii 
to clean the small hole in the short vacuum tube which fits into the 

hole in the top of the engine intake manifold. Do not enlarge this hole. 

If there is tension on the external spring, Fig, 21, when the plant is op¬ 
erating at no load or light load, it may be due to improper adjustment, 
restricted hole in the small vacuum tube, or a leak in the booster dia¬ 
phragm. 
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ENGINE 

1ENERAL. - Refer to the SERVICE DIAGNOSIS section ior assist¬ 
ance in locating and correcting servicing situations 
iich may occur. The information in this MAINTENANCE AND RE- 
klR section is intended to assist in properly maintaining the gener- 
ng plant. If major repairs should become necessary, it is recom- 
snded that such services be performed by a competent mechanic who 
thoroughly familiar with modern internal combustion engines and re¬ 
iving armature type generators, 

iSKETS, - It is always good practice to use a new gasket when instal¬ 
ling a part which requires a gasket. Be sure to thoroughly 
san the surfaces that the gasket contacts before installation. 

jOWER HOUSING, REMOVAL. - To remove the blower housing, re¬ 
move the flat head screws mounting 
j front cover casting and pull the cover off straight forward. Re¬ 
ive the blower wheel from its hub. Remove the nuts and lock washers 
Minting the dual exhaust pipe to the cylinders, and 3 screws which 
)unt the blower housing to the front of the engine. The blower housing, 
th the exhaust pipe loose inside it, can then be removed. 

jOWER HUB. - Remove the screw and washer from the center of 
the blower wheel hub. Remove the crank pilot by 
Lling it straight forward. If the blower hub proves to be too tight 
* easy removal, tap lightly in a forward direction to loosen it. 

LVES. - The exhaust valves and seats are of Stellite material, which 
is extremely hard and heat resistant. "Lap” grinding such 
ves is seldom successful. Dress the seats (both intake and exhaust) 
m accurate 45 degree angle. Dress the valve faces to a 44 degree 
le. This will provide a very narrow band of contact between valve 
e and seat. Fig. 22. This results in better valve seating and lessens 
chance of deposit built-up on valve seats and faces. Be sure to 
an away all traces of abrasive, then oil the valves .and guides lightly 
ore reassembly. 




Fig. 22 Valve Seating 
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VALVE TAPPETS. - The valve tappets are adjustable, having self 

locking adjusting screws. Set the tappets for 
clearance of , 012” for intake and exhaust valves, at room temperature 
(cold setting). Tappets set too close may cause burned or warped 
valves or seats, or scored tappets or camshaft lobes. 

Be sure when checking the tappets, that the tappet being checked is rid¬ 
ing on the low point of its cam lobe. Watch the valve to be checked as 
the engine is slowly hand cranked. As the valve closes, turn the crank¬ 
shaft one complete turn beyond the valve closing point. This will assur 
that the tappet is then on the low point of its cam lobe. 

IGNITION TIMING. - Correct ignition timing is important to good 

engine performance. The ignition timing should 
be checked after servicing or replacing the magneto contact points. 
Refer to Fig. 23. 

Remove the end cap from the magneto. Adjust the magneto breaker 
points to a gap of . 020 inch at full separation. Remove the air cover 
from the engine right hand cylinder, to expose the timing hole in the 
flywheel housing. 



Fig. 23 Ignition Timing Marks 


With the hand crank, slowly turn the engine, until the IMP timing mark 
on the outside edge of the flywheel can be seen through the timing hole. 
As the timing mark centers in the timing hole, a sharp click should be 
heard from the magneto. This click is caused by the magneto impulse 
as it trips, and is the instant the spark occurs. If this click occurs be¬ 
fore the IMP mark is visible through the timing hole, the ignition tim¬ 
ing will be "fast”. If the click occurs after the IMP mark passes the 
center of the timing hole, the ignition timing will be "slow". Loosen 
the two magneto mounting screws a few turns each and turn the mag¬ 
neto slightly, to advance or retard the spark timing as necessary. Re¬ 
peat the checking operation until proper timing is attained. 


When the plant is running, the impulse coupling is no longer in operation 
and the spark is automatically advanced. If a neon timing light is used 
to check the timing, the spark should occur as the IGN. mark on the 
flywheel aligns in the timing hole. 


MAGNETO INSTALLATION. - If the magneto has been removed from 

the engine, turn the flywheel to the point 
where the chisel mark, located 8-1/2 inches before TC mark, is visible 
through the timing hole. Holding the magneto in the hands, turn its 
drive gear in a clockwise direction until the gear locks (starts to wind 
impulse spring), Without changing this setting, carefully install the 
magneto to the engine, making sure the setting does not change as the 
gears mesh together. Check the timing as previously described. 


GEAR COVER INSTALLATION. - Before installing the gear cover, see 
that the metal-lined (smoothest) hole of the gover- 
n f r tl c HjP is P ro Perly aligned to engage the pin inside the gear cover. In¬ 
stall the gear cover, leaving the mounting screws a turn or two loose, 
carefully center the gear cover so as to avoid any off-center effect be- 
tween the oil seal and the crankshaft. Hold in the centered position 
while tightening the mounting screws securely. 

CYLINDERS, - The cylinders are removable from the crankcase. K 
cylinders become worn more than 0.005" out of round 
or tapered, or are scored, they can be refinished to fit oversize pis¬ 
tons. If cooling fins are broken, or other damage occurs, replace the 
a nr^?i ed cylinder with a new one. New engine cylinder bore is 4.000"- 

+ * ’ iTLT*?** cylinders and pistons are used, in which case 

the bore is 4.005 - 4.006". 

CYLINDER HEAD. - Models using gaseous fuel have a high com- 
. . - ■ pression cylinder head. Beginning in 1959 this 

^ ll!t ^ 8 a head 1135 a . 1 radios 1)088 on the t0 P edge to identify it from 
standard compression. This boss is externally visible through the 

spark plug hole in the cylinder air housing. Both heads must be of the 
same compression. 

PISTONS AND RINGS. - The pistons and connecting rods may be re- 

. . , moved outward through the cylinders, or the 

irS'mds 8 ° Ver the pistons with0ut *°°seeing the connect¬ 

ing rods. Full floating type piston pins are used. 

The compression rings have one edge beveled on the inside and this bevel 

whS ?L mStalled toward 1110 cl °sed end of the piston. Proper ring gap, 

S«ti* ttmg "fif’ 15 0,013 iDCh t0 0,025 inch ' s P ace the ring gaps 
equally around the piston, with no gap directly in line with the piston pin 

?“ s y e “ 9-005 oversize Pistons are installed!anSX- 

^ize rings for larger oversize pistons- 
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CONNECTING RODS. - The forged " ~ ‘ “ 

nectmg rods have precision type OaSrl §P 

bearing inserts easily replaceable. sc Flush mr# J r 

Do not dress the rod cap to com- j j ]■ 

pensate for any bearing wear; re- H 1 ss %%f£I" £ilV U 55 JL®, 

place with new bearings. Correct I j I ^tlpr 3 

bearing clearance to the crankshaft /xjj. ' W 

journal is 0.001 inch to 0.003 inch, 

and should be measured at a point 4J[ \1\ 

in line with the length of the rod, (i jjl ia 

Fig. 24. If new piston pin bushings - sr mmo-,v 

are installed in the upper end of 

the rod, the bushings must be pres- - —-- 

sed in only flush with the sides of Fig. 24 - Connecting Rod Bearing 
the rod, to permit a 1/16 inch oil groove at the center. Finish ream 
to 1.1879/1.1882 inch for a new piston pin, or to give a clearance of 
0.0002' to Q.007 1 if a used pin is continued in service. 
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■IAIN BEARINGS. - The crankshaft main bearings are of the sleeve 
type* The "bronze” faced main bearing and separ 
ate thrust washer is original equipment, beginning on Spec J models. 
When used to replace the flanged aluminum bearing as used on models 
prior to Spec J, you must drill one additional hole and install a secom 
lock pin to prevent each thrust washer from riding on the crankshaft. 


Main bearings are available in std., .002", . 010 ”, .020", . 030 " undt 
size, and do not require finishing to size after installation. When dri 
ing or pressing the bearing in, align the oil passages in the bearing at 
bore. Oil the bearings. When installing the crankshaft, install a thn 
washer at each end with grooved side against crankshaft and engaged i 
lock pins (coat with oil to hold while assembling). Measure the crank- 
shaft endplay , see Ta ble of Clea rances . 


install with 

THIS GROOVE AT 
TOf> OR BOTTOM 


MAfitWS AFT£, 

tH$7ALLA7iO*f 




IfWSTALL, WITH OUT- 
■SIDE EDOE FLUSH iuctk i u/itu 

W,TH BOTTOM or T i,7lcROOVE AT 
^fe eORED TOP OR BOTTOM 


REAR CAMSHAFT BEARING 


Fig. 25 - Main and Camshaft Bearings 
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CAMSHAFT BEARINGS. - The camshaft bearings are babbitt lined 

sleeves, pressed into the crankcase. Press 
new bearings in from the outside of the crankcase, forcing the old 
bearing from the bore in the same operation. Oil grooves can,be posi¬ 
tioned toward either the top or bottom of the crankcase. Press the 
front bearing in flush with the front surface of the crankcase, and the 
rear bearing in flush with the bottom of the plug recess. Camshaft 
bearings must be finished to size after installation, for a clearance of 
0.001" to 0.003". Install a new plug, using sealing compound and ex¬ 
panding into place with sharp blows at its center. 

CRANKSHAFT. - See that the oil passages of the crankshaft are clean 
and free of obstructions. These oil passages con¬ 
duct oil from the main bearing journals to the connecting rod journals. 
If the bearing journals become worn out of round or scored, refinish 
to use undersize bearings. If either oil seal contact surface becomes 
grooved or scored, refinish and polish smooth. 

When installing the rear bearing plate, use sufficient gaskets to pro¬ 
vide crankshaft end play of 0. 008 to 0. 020". Use care not to damage 
the oil seal during the bearing plate installation. 

CAMSHAFT. - If a lobe of the camshaft has become slightly scored 
(too close tappet adjustment sometimes causes this), 
dress smooth with a fine stone. A badly worn or scored camshaft 
must be replaced with a new one. 

The camshaft center pin can not be pulled outward nor removed with¬ 
out damage. The center pin is a very tight fit, and the 3/4 inch dis¬ 
tance it extends beyond the end of the camshaft is quite critical. For 
this reason, never press or tap on the center pin, except as directed 
in the GOVERNOR' CUP paragraph. 

GOVERNOR CUP. - The governor cup can be removed from the cam¬ 
shaft and gear after first removing the small 
snap ring from the camshaft center pin. Slide the governor cup for¬ 
ward over the center pin, catching the governor fly balls in the hand. 

Replace with a new part any fly ball which is grooved or has a flat spot, 
if the ball spacer arms are worn or otherwise damaged, or if the fly 
ball contact surface of the cup is grooved or rough. The governor cup 
must be a free spinning fit on the camshaft center pin, but without any 
excessive looseness or wobble. 

When assembling the governor cup to the camshaft and gear, be sure 
all twelve fly balls are installed in the spacer openings. After install¬ 
ing the snap ring to the center pin, hold the governor cup in toward 


the gear. The distance from the 
snap ring to the front surface of 
the governor cup must be 7/32", 
Fig. 26. If the distance is more 
than 7/32 inch, use an arbor press 
to carefully press the center pin 
in the required amount. If the 
distance is less than 7/32", it 
will be necessary to remove the 
center pin and install a new one, 
pressing in only the required 
amount. The metal-lined hole of 
the governor cup must engage with 
the gear cover roll pin. 


WHEN GOVERNOR IS 
PROPERLY ASSEMBLED 
THE DIMENSION SH3WN 
ON DRAWING WILL BE 
AS INDICATED, 


CENTER PIN 
SNAP RING 

GOVERNOR CUP 
GOVERNOR fly ball 



_7*j| 



Fig. 26 Governor Cup 


CAMSHAFT GEAR . - The camshaft gear is keyed and pressed on t< 

the camshaft. If replacement becomes neee! 
sary, the gear can be pressed off the camshaft. After removing the 
governor cup, fly balls, spacer, etc., use a hollow tool or pipe of tl 
proper diameter to fit inside the gear bore and over the camshaft ct 
ter pin. Press the camshaft out of the gear bore, taking extreme c; 
not to press on the camshaft center pin. 


When installing a camshaft gear to 
the camshaft, be sure the key is 
properly in place, and press on 
up to the camshaft shoulder. As¬ 
semble the governor ball spacer, 
balls, cup, etc, before installing 
to the engine. 

When installing to the engine, be 
sure the marked tooth meshes 
with the marked tooth of the 
crankshaft gear, Fig. 27. Do 
not omit the thrust washer be¬ 
hind the camshaft gear. 


CRANKSHAFT GEAR. - The crankshaft gear is keyed and a drive fi 

to the crankshaft and is fastened with a loci 
ring. To remove the slotted gear (earlier type), use a claw type pu 
To remove the gear which has three #10-32 tapped boles on a 2-1/2' 
diameter (later type), use a screw-attaching type gear puller. 

When installing a crankshaft gear, see that its key is in place, fac 
with the "0" timing mark outward, and drive the gear on up to the 
crankshaft shoulder. Be sure the marked tooth ("0" timing mark) 
meshes with the marked camshaft gear tooth. 



Fig, 27 Gear Timing Marks 
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OIL PUMP. - If the oil pump is to be removed, it must be turned off 
the oil intake pipe. If the oil pump fails to function 
properly, install a complete new pump. Except for the intake as¬ 
sembly, component parts of the oil pump are not available separately. 

When installing the oil pump, be sure its mounting gasket is in good 
condition, and properly in place. Turn the intake pipe and cup in 
tightly and at the correct angle to have the intake cup parallel to the 
bottom of the crankcase. 

NOTE 

Be sure the oil pump is primed with oil. 

OIL PRESSURE RELIEF VALVE, - 
The oil pressure 
relief valve is not adjustable. If 
the valve should become stuck 
open or closed, remove and 
clean. Remove the hex head 
screw and copper washer, Fig. 

28. Lift out the pressure 
spring. The valve can be 
removed with a long 3/8” -16 28 Oil Pressure 

screw. Relief Valve 

FLYWHEEL. - The flywheel is keyed and a taper fit to the crankshaft. 

After removing the flywheel attaching screw, if the 
flywheel proves difficult to remove, reinstall the flywheel screw and 
leave it a few turns loose. Hit the screw sharply to jar the flywheel 
loose. 

■When installing the flywheel, be sure the key is in good condition 
and is properly fitted in place. See that the taper surfaces of the 
crankshaft and of the flywheel are clean and free of nicks. The fly¬ 
wheel must run true. Any unbalance will set up harmful vibration. 
Tighten the mounting screw securely, to a torque wrench reading of 
35-40 lb. ft. 

OIL SEALS. - Install the rear bearing plate oil seal flush with the 
outer surface of the plate. Install the gear cover oil 
seal flush with the outer edge of the oil seal opening. Both seals must 
be installed with the open side of the seal facing inward. 


ASSEMBLY TORQUES. - As a general rule, tighten bolts or nuts se¬ 
curely, using reasonable force only, and 
using a wrench of normal length. The assembly torques shown in table 
V will assure proper tightness without danger of stripping threads. 



TABLE V - ASSEMBLY 

Rear Bearing Plate - 
Place Bolts (No Locks) 45-50 
Nuts (Earlier Models) 18-20 

Connecting Rod - 
Place Bolts (No Locks) 40-45 
Screws (With Locks) 27-30 

Cylinder Head Screws 40-45 

Crank Pilot Screw 43-48 

Cylinder Base Nuts 58-62 

Flywheel Mounting Screw 35-40 


TORQUES (POUND FEET) 

Intake Manifold Screws 25 
Exhaust Manifold Screws 25 
Generator Adapter Screws 25 
Oil Base Screws 43 

Fuel Pump Mounting Screws 15 
Timing Gear Cover Screws 15 
Armature Mounting Screws 10 
Oil Pump Mounting Screws 7 
Spark Plugs 25 


TABLE OF CLEARANCES. - The clearances given in table VI are ' 

factory standards. A comparison bet? 
the standard clearances shown, and clearances as determined durir 
repair operations will usually indicate which parts should be rep lac 
with new ones. As a general rule, when the clearance exceeds by E 
the maximum factory limit (or nearly so), the worn parts should be 
placed with new ones. For example, if connecting rod bearing clea 
is .0045" or more (factory maximum clearance 0.003"), new conne 
rod bearings should be installed. For those clearances which are e 
justable, keep the clearances within the factory tolerance. 

TABLE VI - TABLE OF CLEARANCES (JN INCHES) 



MINIMUM 

MAXIM 

Valve tappet (Cold) 

.012 

.012 

Valve stem in guide - Intake 

.0015 

.003 

Valve stem in guide - Exhaust 

,003 

.004! 

Valve seat width 

3/64 

5/64 

Crankshaft main bearing - Aluminum 

.0035 

.004! 

Crankshaft main bearing - "Bronze" faced 

.0019 

.005- 

Crankshaft endplay - Aluminum bearing 

.008 

.020 

Crankshaft endplay - "Bronze" faced bearing . 008 

.012 

Camshaft bearing 

,001 

.003 

Connecting rod bearing 

.001 

.003 

Connecting rod endplay 

.002 

.011 

Timing gear backlash 

.001 

.006 

Oil pump gear backlash 

.003 

.005 

Piston to cylinder (90° to pin) 

.0045 

.006! 

Piston pin In piston (tap-in fit) 

.0000 

.000: 

Piston pin in connecting rod 

.0002 

.000' 

Compression ring gap, Top 

.013 

.025 

Compression ring gap, 2nd 

.013 

.025 

Oil ring gap 

.013 

. 025 

Magneto breaker points gap 


.020 

Spark plug gap (Gasoline Fuel) 


.025 

Spark Plug gap (Gas Fuel) 

.015 

.018 

Crankshaft main bearing journal - Std size 

2.7495 

2.750' 

Crankshaft rod bearing journal - Std size 

2.3745 

2.375' 

Cylinder Bore - Standard size 

4,000 

“ 4.001 
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GENERATOR 

GENERAL. - The generator normally requires little maintenance other 
than the regular PERIODIC SERVICE operations, which 
should never be neglected. Some generator tests are simple to per¬ 
form, do not require major disassembly, and require only a continuity 
type test lamp set. Other tests require special equipment and exten¬ 
sive disassembly of the generator. Partial disassembly, and removal 
of the generator is necessary in order to make certain engine repairs. 

GENERATOR REMOVAL. - To disassemble the generator for removal, 

first remove the brush springs and brushes. 
Disconnect field coil and other lead wires which connect to the brush 
rig, to permit removal of the end bell and brush rig as an assembly. 

Be sure to tag each wire and its connection point as it is disconnected, 
to assure correct reconnection. 

After removing the end bell mounting screws, carefully tap the end 
bell straight backward until it becomes free of the armature bearing. 
Place blocking under the rear of the engine, remove the screws which 
attach the generator frame to the engine rear, and carefully pull the 
frame assembly straight back over the armature. Use care not to 
allow the frame to drag or catch on the armature laminations. 

To remove the armature, carefully block up the armature and re¬ 
move the screws mounting its drive disc to the engine flywheel. Slide 
the armature away from the engine. 

COMMUTATOR AND COLLECTOR RINGS. - The mica insulation be¬ 
tween the commutator 

bars, or segments, was originally undercut to a depth of 1/32 inch be¬ 
low the commutator surface. After a long period of service, the sur¬ 
face of the commutator may become worn down level with the mica. 

This condition would cause noisy brushes, sparking of the brushes, 
and pitting of the commutator. The mica should agai n be undercut to 
1/32 inch depth. Remove the brush springs and pull all the brushes 
out of their guides. After tagging any leads disconnected (to assure 
correct reconnection) remove the end bell. With a mica undercutting 
tool, or an improvised tool fashioned from a hack saw blade (Fig. 29), 
carefully cut the mica between all of the commutator bars down to 
the 1/32 inch depth. Use care to avoid scratching the surface. Re¬ 
move any burrs which may be formed along the edges of the bars, and 
clean all spaces between bars completely free of any metallic particles, 
Fig. 30. 


HACKSAW 
Bl ade ^ 


BLADE- 



Y 


-TEETH POINT 
TOtVAHD HANDLE 


M/CA- 

G/t/WO SLADE TO 
WIDTH OF MICA. 


/ 

AiOHT 
iYAYTO 
GfHHD 
TEETH 


I I 


Ypovc 

WAY TO 
GfHHD 
TEETH 


F ig, 29 Mica Undercutting Tool 


If some unusual operating con¬ 
dition should cause the surface 
of the commutator or collector 
rings to become grooved, out of 
round, pitted, or rough, it will 
be necessary to remove the arm¬ 
ature and turn the damaged com¬ 
mutator or collector rings in a 
lathe, to "true” the surface. 

Before centering the armature 
in the lathe, remove the ball 
bearing to prevent getting any 
dirt into it. After turning 
smooth, be sure to undercut 
the commutator mica as pre- ^ Undercutting Mica 

viously described . When the armature iB reinstalled, reduce the 
run-out at the bearing end as much as possible before installing the 
end bell. 

BRUSH RIG. - It is unnecessary to loosen or remove the brush rig 
from the end bell for average generator servicing. 
However, if the brush rig has been loosened or removed for any rea¬ 
son, the brush rig must be returned to its exact original position. 
This original position was marked at the factory in the test run and 
must be maintained as long as the original brush rig and armature 
are continued in service. The position can be identified by a mark 
across the outer edge of the brush rig supporting ring, which mark 
must align with the marked support in the end bell (Fig. 15). Im¬ 
proper positioning of the brush rig will cause excessive arcing of the 
brushes, burning of the commutator, low generator output, and possi' 
serious damage to the generator windings from over-heating. 
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GENERATOR WINDINGS TEST PROCEDURE 

Some generator tests do not require complete disassembly of the gen¬ 
erator, and can be performed with the use of a continuity type test 
lamp set. Other tests require extensive generator disassembly and 
the use of an armature growler or other equipment usually found only 
in an electrical repair shop. 

NOTE: 

Individual coils of the field coil set can be installed. 

Pull instructions for installation are included with 
replacement coils, and must be carefully followed. 

Proper installation of individual coils can best be 
done by a qualified service shop, 

3t is seldom practicable to make internal repairs of generator wind¬ 
ings. However, an external lead wire can be repaired as necessary. 

FIELD COIL TESTS 

To test the field coils for an open circuit or a grounded circuit, use a 
test lamp set. As each lead wire is disconnected, tag it and its con¬ 
nection point, to assure correct reconnection. 

If the plant Is an electric cranking model which uses the generator as 
a cranking motor, the field coils are wound with two separate wind¬ 
ings to each coiL The series (cranking) winding is of very heavy wire 
and its leads, marked SI and F-f* are easily identified. The shunt 
field leads are marked F- and F-h. Temporarily connect the two F + 
leads together, for test purposes. Manual cranking models have only 
the F- and F+ shunt field leads, 

i i 

OPEN CIRCUIT TEST. - To test for an open circuit, connect one test 

lamp lead to the F+coil terminals, and the 
other test lamp lead to the F ■- coil lead. If the test lamp fails to 
light, an open circuit in the shunt winding is indicated. Repeat the 
test, between the SI and F+- terminals. If the test lamp fails to light 
an open circuit in the cra n king winding is indicated. 


If an indicated open circuit can not be isolated in an external lead, or 
in a loose terminal, a more thorough test of individual coils will be 
necessary. Consult a qualified service shop. 


GROUNDED CIRCUIT TEST. - To test the field windings for a groin 

ed circuit, connect one test lamp lej 
to a bare metal part of the generator frame. Connect the other tes 
lead to the coil terminals F *t. If the test lamp lights, a grounded c 
cuit is indicated. If inspection locates the ground in an external les 
repair as necessary. To locate a grounded coil, remove the screw) 
mounting one of the pole shoes to the generator frame. Push the po 
shoe and coil away from contact with the frame. If the ground is thi 
eliminated (test light goes out), the ground has been isolated at the 
loosened coil. Repeat as necessary until the grounded coil is locab 
Usually, the grounded point of the coil can be easily identified and tl 
insulation repaired at the point of damage. 

SHORT CIRCUIT TEST. - A short circuit test requires the use of 

special equipment and testing of individui 
coils. A sensitive ohmmeter can be used to test the resistance of 
each coil winding. If one coil winding shows an ohmmeter reading c 
more than 10% LESS than the average reading of the other three coi 
that coil is short circuited. On electric cranking models, care mu£ 
be taken not to confuse the cranking winding with the shunt winding, 

ARMATURE TESTS 

The armature is wound with two separate windings, dc and ac. The 
winding produces direct current for exciting the field, and for charf 
ing the starting batteries on the electric cranking models. The ac 
winding produces the alternating current output of the generator. R 
place a defective armature with a new one. 

GROUNDED CIRCUIT TEST. - Use a test lamp set to test both arm; 

ture windings for a grounded circuit 
Connect one test lamp lead to a bare metal point on the armature sh 
Contact the other test lead to the commutator surface. If the test Is 
glows, the dc portion of the armature is grounded. Repeat the test, 
contacting the collector rings. If the test lamp glows, the ac portio 
of the armature is grounded. Replace a grounded armature with a i 
one. 

AC WINDING, OPEN CIRCUIT TEST. - Use a test lamp set to test 

the ac winding for an open 
circuit. If the generator Is the 120/240 volt, single phase model th 
are TWO ac windings. Contact the test lamp leads to the two collec 
rings nearest the ball bearing. If the test lamp fails to light, an op< 
circuit in that winding is indicated. Repeat the test in the same ma 
ner, contacting the two collector rings nearest the commutator. If 
the test is made between the two middle collector rings, the test lai 
should not glow ~ if it does, a short circuit between the two winding) 
is indicated. 
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If the generator is a 3 phase, 3 •wire model, contact one test lead to the 
collector ring nearest the commutator (no winding is connected to the 
ring next to the bearing). Contact the other test lead to the next two 
collector rings, in turn. If the test lamp fails to light on either test, 
an open circuit is indicated. 

If the generator is a 3 phase, 4 wire model, contact one test lead to 
the collector ring nearest the bearing. Contact the second test lead 
to each of the next 3 collector rings, in turn. If the test lamp fails to 
light on any of the 3 tests, an open circuit is indicated, 

AC WINDING, SHORT CIRCUIT TEST. - An armature growler is re¬ 
quired for making an ac 

winding short circuit test. Follow the test procedure recommended 
by the growler manufacturer 

DC WINDING, OPEN OR SHORT CIRCUIT TEST. - An armature 

growler is re¬ 
quired to make a satisfactory test. Follow the test procedure re¬ 
commended by the growler manufacturer, 

SHORT BETWEEN AC AND DC WINDINGS. - Place one test prod on 

the commutator, and the 

second test prod on one of the slip rings. If the test light glows, a 
short circuit between the ac and dc windings is indicated. 

CONTROL BOX EQUIPMENT 

The control box equipment requires no maintenance other than keep¬ 
ing it dry, free of dust, and all connections electrically tight. If 
any of the control box equipment fails to function properly, replace 
the defective part with a corresponding new part. Repairs or adjust¬ 
ments Dn such parts are seldom practicable. 

Always disconnect the starting battery before working on any control 
box equipment. Tag or otheiwise mark each lead and its connection 
point before disconnecting it, to assure correct reconnection. Check 
carefully for loose or broken connections, or for damaged insulation. 


POSSIBLE CAUSE 


SYMPTOM 


REMEDY 


ENGINE CRANKS TOO STIFFLY 

Too heavy oil in crankcase. Drain. Refill with light oil. 

See PREPARATION. 

Engine stuck. Disassemble and repair. 

ENGINE CRANKS TOC SLOWLY WHEN CRANKED ELECTRICALLY 


Discharged or defective battery. 
Loose connections. 

Corroded battery terminals. 

Brushes worn excessively or 
making poor contact. 

Short circuit in generator load 
circuit. 

Dirty or corroded points in start 
solenoid switch. 


Recharge or replace. 

Tighten loose connections. 

Clean corroded terminals. Re¬ 
place cable if necessary. 

Replace brushes or clean com¬ 
mutator. 

Repair or replace parts neces¬ 
sary . Disconnect load. 

Replace switch. 


ENGINE WILL NOT START WHEN CRANKED 

Faulty ignition. Clean, adjust, or replace brea 

points, spark plugs, condenser 
etc,, or retime ignition. 

Lack of fuel or faulty carburetion. Refill the tank. Check the fuel 

system. Clean, adjust, or re¬ 
place parts necessary. 

Ground spark plug cables. 
Crank engine with spark plugs 
moved. 

Drain, Refill with good fuel. 

Tighten cylinder heads and spa 
plugs. If still not corrected, 
grind the valves. Replace piste 
rings if necessary. 

Reset breaker points or retim« 
ignition. See IGNITION TIMIN< 

ENGINE RUNS BUT VOLTAGE DOES NOT BUILD UP 

Poor brush contact. See that brushes seat well on c 

mutator and collector rings, a: 
free in holders, are not worn 
shorter than 1/2 inch, and havi 
good spring tension. 


Cylinders flooded. 

Poor fuel. 

Poor compression. 

Wrong ignition timing. 


SERVICE DIAGNOSIS 
SYMPTOM 

POSSIBLE CAUSE 


REMEDY 


ENGINE RUNS BUT VOLTAGE DOES NOT BUILD UP 


Open circuit, short circuit, or 
ground in generator. 


Refer to the GENERATOR sec¬ 
tion of Maintenance. 


VOLTAGE UNSTEADY BUT ENGINE NOT MISFIRING 


Speed too low. 

Poor commutation or brush 
contact. 


Loose connections. 
Fluctuating load. 


Short in load circuit. 
Generator overloaded. 
Improper brush rig position. 


Adjust governor to correct speed. 

or brush Refinish commutator or undercut 

mica if necessary. See that 
brushes seat well on commutator 
and collector rings, are free in 
holders, are not worn shorter 
than 1/2 inch, and have good 
spring tension. 

Tighten connections. 

Correct any abnormal load con¬ 
dition causing trouble. 

GENERATOR OVERHEATING 

It. Correct short circuit. 

led. Reduce the load, 

g position. Refer to the GENERATOR section 

of MAINTENANCE - See Brush 
Rig. 


ENGINE OVERHEATING 


Improper lubrication. 
Poor ventilation. 


See Low Oil Pressure. 

Provide ample ventilation at all 
times. 


Dirty or oily cooling surfaces. Keep the engine clean. 

Retarded ignition timing. Retime ignition. 

Generator overloaded. Reduce load, 

VOLTAGE DROPS UNDER HEAVY LOAD 
Engine lacks power. See remedie 


Poor compression. 


See remedies under ”Engine Mis¬ 
fires at Heavy Load”. 

Tighten cylinder heads and spark 
plugs. If still not corrected, 
grind the valves. Replace piston 
rings if necessary. 


.. SERVICE DIAGNOSIS _ 

SYMPTOM 

POSSIBLE CAUSE REMEDY 

VOLTAGE DROPS UNDER HEAVY LOAD (CONT.) 

Faulty carburetion. Check the fuel system. Clean, 

adjust or repair as needed. 

Dirty carburetor air cleaner. Clean and Service. 

Choke partially closed. Choke plate must be wide opei 

at operating temperature. 

Carbon in cylinders or in Remove carbon. 

carburetor venturi. 

Restricted exhaust line. Clean or increase the size. 

Improper governor adjustment. Refer to ADJUSTMENTS, 

ENGINE MISFIRES AT LIGHT LOAD 

Carburetor idle jet clogged or Clean or adjust. 

improperly adjusted. 

Spark plug gaps too narrow. Adjust to correct gap - . 025” 

(. 018" for gas operation). 

Intake air leak. Tighten manifold and carbure¬ 

tor mounting screws. Replac* 
gaskets if necessary. 

Faulty ignition. Clean, adjust, or replacebrea 

er points, spark plugs, condei 
ser, etc, 

ENGINE MISFIRES AT HEAVY LOAD 

Defective spark plug. Replace, 

Faulty ignition. Clean, adjust, or replace bres 

er points, spark plugs, condei 
sers, etc. or retime ignition. 

Clogged carburetor. Clean carburetor. 

Clogged fuel screen. Clean. 

Defective spark plug cable. Replace. 

ENGINE MISFIRES AT ALL LOADS 

Fouled spark plug. Clean and adjust. 

Defective or wrong spark plug. Replace. 

Leaking valves. See VALVE SERVICE. 



SERVICE DIAGNOSIS 
SYMPTOM 

POSSIBLE CAUSE 

ENGINE MISFIRES AT ALL LOADS 


REMEDY 


Broken valve spring. 


Replace. 


Defective or improperly adjusted Adjust or replace breaker points, 
breaker points. 

LOW OIL PRESSURE 


Oil too light. 

Oil badly diluted. 

Oil too low. 

Oil relief valve not seating. 
Badly worn bearings. 

Sludge on oil screen. 

Badly worn oil pump.. 
Defective oil pressure gauge. 


Drain, refill with proper oil. 
Drain, refill with proper oil. 
Add oil. . 

Remove and clean, or replace. 
Replace. 

Remove and clean. 

Replace. 

Replace. 


HIGH OIL PRESSURE 


Oil too heavy. 

Clogged oil passage. 

Oil relief valve stuck. 
Defective oil pressure gauge. 


Drain, refill with proper oil. 
Clean all lines and passages. 
Remove and clean. 

Replace. 


ENGINE BACKFIRES 


Lean fuel mixture. 

Clogged fuel filter. 

Air leak at intake manifold 
or carburetor flange. 

Poor fuel. 


Spark advanced too fax. 


Clean carburetor. Adjust jets. 
Clean. 

Tighten mounting screws. Re¬ 
place gaskets if necessary. 

Refill with good, fresh fuel. 

See PREPARATION. 

Reset breaker points or retime 
ignition. 

Reseat or replace. 


Intake valve leaking. 


_ SERVICE DIAGNOSIS _6J 

SYMPTOM 

POSSIBLE CAUSE REMEDY 

EXCESSIVE OIL CONSUMPTION, LIGHT BLUE EXHAUST 

Poor compression. Usually due Refinish cylinders. Install over, 
to worn pistons, rings, or cyl- size pistons and rings, 
inders. 

Oil too light or diluted. Drain. Refill with proper oil. 

Too large bearing clearance. Replace bearings necessary. 

Engine misfires. Refer to "Engine Misfires At 

All Loads” 

Faulty ignition. Clean, adjust, or replace breake 

points, spark plugs, condenser, 
etc., or retime the ignition. 

Too much oil. Drain excess oil. 

BLACK, SMOKY EXHAUST, EXCESSIVE FUEL CONSUMP¬ 
TION, FOULING OF SPARK PLUGS WITH BLACK SOOT, 

POSSIBLE LACK OF POWER UNDER HEAVY LOAD. 

Fuel mixture too rich. See that choke opens properly. 

Adjust jets properly. Adjust 
the float level. 

Choke not fully open. See that choke opens properly. 

Dirty air cleaner. Clean and Service, 

-* 

LIGHT POUNDING KNOCK 


Loose connecting rod. 

Low oil supply. 

Oil badly diluted. 

Low oil pressure. 

ENGINE STOPS 

Empty fuel tank. 

Defective ignition system. 


Fuel pump failure. 


Replace rod bearings. 

Add oil. Change if necessary. 

Drain. Refill with proper oil. 

See Low Oil Pressure for rem¬ 
edies. 

UNEXPECTEDLY 

Refill. 

Check the ignition system. Re¬ 
pair or replace as needed. See 
that the STOP button lead is not 
grounded. 

Repair or replace. 



_ SERVICE DIAGNOSIS 

“. ~ SYMPTOM 

POSSIBLE CAUSE 


REMEDY 


DULL METALLIC THUD, IF NOT BAD, MAY DISAPPEAR 
AFTER FEW MINUTES OPERATION, IF BAD, INCREASES 
WITH LOAD. 


Loose crankshaft bearing. Replace, unless one of the next 

two remedies permanently cor¬ 
rects the trouble. 

SHARP METALLIC THUD, ESPECIALLY WHEN COLD ENGINE 

FIRST STARTED. 


Low oil supply. 
Oil badly diluted. 


Add oil. Change if necessary. 
Drain. Refill with proper oil. 


PINGING SOUND WHEN ENGINE IS SUDDENLY OR HEAVILY 

LOADED. 


Carbon in cylinders. 

Spark advanced too far'. 

Wrong spark plugs. 

Spark plugs burned or carboned. 

Valves hot, 

Fuel stale or low octane. 

Lean fuel mixture. 


Remove the carbon. 

Reset breaker points or retime 
ignition. 

Install correct spark plugs. 

Clean. Install new plugs if nec¬ 
essary. 

Adjust tappet clearance. See 
VALVE SERVICE. 

Use good, fresh fuel. See 
PREPARATION, 

Clean fuel system. Adjust car¬ 
buretor jets properly. 


TAPPING SOUND 

Valve clearance too great. Adjust to proper clearance. See 

VALVE TAPPETS. 

Broken valve spring. Install new spring. 

HOLLOW CLICKING SOUND WITH COOL ENGINE UNDER LOAD 

Loose piston. R noise is only slight and dis¬ 

appears when engine warms up, 
no immediate attention needed. 
Otherwise replace parts necessary. 

SHARP CLICK WHEN CRANKING ENGINE 


Magneto impulse coupling. 


Normal condition - should stop as 
soon as engine starts. 


_ SERVICE DIAGNOSIS 

SYMPTOM 

POSSIBLE CAUSE 


REMEDY 


VOLTAGE LOW AT FAR END OF LINE BUT NORMAL NEAR 

PLANT 


Too small line wire used for 
load and distance. 


Install larger or extra wires a 
reduce load. 


MOTORS RUN TOO SLOWLY AND OVERHEAT AT FAR END OF 
LINE BUT OK NEAR THE PLANT 


Too small line wire used for 
load and distance. 


Install larger or extra wires o: 
reduce load. 


High mica between bars of 
commutator. 


NOISY BRUSHES 
s of Undercut mica. 


EXCESSIVE ARCING OF BRUSHES 


Rough commutator or rings. 
Dirty commutator or rings. 
Brushes not seating properly. 


Open circuit in armature. Install a new 

Brush rig out of position. Line up properly. 

SPARK PLUGS FOUL UP RAPIDLY 
Engine running ”eold”. Restrict air 


Turn down. 

Clean.' 

Sand to a good seat or reduce 
load until worn in. 

Install a new armature. 


Wrong plugs. 
Carburetor too ’’rich”. 


OIL DILUTION 


One spark plug fouled. 
Leaky carburetor valve. 


OIL SEAL LEAK 


Worn oil seals. 

Fouled breather valve. 
Loose oil fill cap. 


Restrict air flaw. Install pre¬ 
heater hose. 

Replace with correct plugs. 
Adjust. 

Clean plugs. 

Clean. 


Replace. 

Clean or replace. 

Tighten - replace if gasket is 
damaged. 



SPECIAL PURPOSE PLANTS 
SECTION 


ADDITIONAL INFORMATION 
FOR 


magnet service plants 


PENNSYLVANIA APPROVED” 
STANDBY PLANTS 


10CW-150 R/ 



GENERAL. - These supplementary instructions, apply to the Onan mod 

10CW-150R direct current generating plants, which are 

signed especially for industrial magnet service. 


The 1GCW-150R generating plant is rated at 10,000 watts, 250 volts, 
direct current. A separate automotive type battery charging generate! 
and an automotive type starting motor are used, with a 6 volt batterv t 
supply starting current. ' 

The engine is basically the same as that used for alternating current 
^. e * er *° the basic Owner's Manual, disregarding information 
which obviously applies only to alternating current plants. 

INSTALLATION 

GENERATOR CONNECTIONS. - The generator is designed for operate 

with a manual control field rheostat. 

CAUTION 

DO NOT OPERATE THE GENERATING PLANT UNTIL 
THE PROPER FIELD RHEOSTAT IS CONNECTED. 

THE GENERATOR MAY BE SERIOUSLY DAMAGED 
OTHERWISE. 

The field rheostat should conform to the following specifications: 

250 ohms, 300 watts (part no. 303P84) 

The field rheostat, or specially designed control box assemblies in¬ 
cluding the field rheostat are usually supplied as optional items, A 
voltmeter and ammeter are recommended for average installations. 

The generator leads are located in an outlet box at the generator end 
bell If a separate control box (switchboard) is being connected, refer 
to the wiring diagram supplied with the control. If a separate rheostat 
is being connected, refer to the wiring diagram below. Rheostat con- 

nections are identical, regardless of the type of complete control box 
usea* 



DIAGRAM OF GENERATOR AND MANUAL FIELD RHE05TAT 
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1UCW-150 JR/ 


10CW-150 R/ 


Note that the rheostat must be connected to the generator terminals A 2, 
and F2. Connect so that as the rheostat is turned clockwise, the rheo¬ 
stat resistance is lowered. Connect the load (magnet) wires to the gen¬ 
erator terminals A2 (-} and S2 {■+), Be sure all connections are tight 
and well insulated. 

BATTERY CONNECTION. - Connect the battery positive cable to the 

start solenoid just above the starter. Con¬ 
nect the battery negative cable to a clean ground point on the engine. 


PREPARATION 

Prepare the generating plant for operation as directed for abasic AC 
plant. 


ADJUSTMENTS 

GOVERNOR. - The function of the governor is to keep the engine spt 
nearly constant under changing load conditions. The 
direct current generator operates at a higher speed (approximately 1 
rpm) than an alternating current plant (1800 rpm). 

If governor adjustment becomes necessary, follow the procedure as 
lined for an a. c. plant, except that engine speed instead of generator 
output cycles must be used for determining proper settings. Use an 
curate tachometer or other speed checking instrument. 

SPEED CHART FOR CHECKING GOVERNOR REGULATION 
RPM LIMITS RECOMMENDED RPM SPREA 

MINIMUM MAXIMUM FULL LOAD NO LOAD 

1900 2000 I960 2000 


OPERATION 

RHEOSTAT CONTROL. - Be sure the field rheostat is turned to its 

maximum resistance position (minimum gen¬ 
erator voltage) before starting the plant. After connecting the magnet 
by operating the magnet controller, adjust the rheostat to give a gener¬ 
ator voltage of 250 volts, or to the rated voltage of the magnet. When 
first connected, the magnet resistance is comparativly low, so more 
rheostat resistance is needed to keep the voltage at the proper value. 

As the magnet warms up in use, its resistance increases and the rheo¬ 
stat must be readjusted to bring the voltage up to normal. 

GENERAL. - Follow the principles of operation as given for a basic 
alternating current plant. 


PERIODIC SERVICE 

Follow the schedule of servicing as given for a basic alternating cur¬ 
rent plant. 
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"PENNSYLVANIA APPROVED” STANDBY PLANTS 


Certain models of the CW series have been awarded the Certificate of 
Approval by the Industrial Board of the Pennsylvania Department of Labor 
a ^ ti Industry, Commonweath of Pennsylvania, These plants meet the 
rigid requirements established and as contained in the "REGULATIONS 
POE PROTECTION FROM FIRE AND PANIC. These regulations apply 
both to the generating plant and to its installation requirements. 

Most of the instructions for the standard plants will apply to the ’Penn¬ 
sylvania Approved” plants also. When installing such a plant, be sure 
to follow any special instructions and wiring diagrams supplied. 

Gas (natural or LPG) fueled plants usually require the installation of a 
solenoid fuel shut-off valve and strainer in the line. Typical installations 
are shown below. Note that LPG installations require a vented relief 
valve. On natural or manufactured gas installations, a primary regu¬ 
lator will be required if the line pressure is more than 8 ounces. 

If a line transfer control is to be installed, follow the instructions sup¬ 
plied with the control equipment. The transfer control automatically 
starts the plant and transfers the load when the main power line-fails, 
then returns the load and stops the plant when the main power line ser¬ 
vice is restored. 
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GENERAL INFORMATION _ 

instruction book contains information for the proper installation, 
it ion, and maintenance of your equipment. We suggest that this 
he kept handy so that it can be referred to when necessary, 

equipment is the result of proven engineering design, highest 
ty materials, and expert workmanship. Thorough inspection and 
sg assnres you that this equipment will perform as expected. 

i wish to contact your dealer or the factory regarding this equip- 
, be sure to supply the complete MODEL and SPEC. WO., and the 
lerial number of the equipment as shown on the nameplate. This 
mation. is necessary to identify the equipment among the many 
: and special optional types manufactured. 


MANUFACTURER'S WARRANTY jg 

Tb* M^ufiCtlirci warrants each product rtf iteuianuJiActure to hfr jjj. 
iree from defects in nmtefud and tacH^>ry wiiiLnc’ij-Jijp if properly pi 
IfUtaJIcdL scnviOEtJ and opei.'aletl undrr lun'inttl comltlitan; accom- E;- 
tn the Manufactorer’:; ins true* ions. [gj 

ManuJaclurei's oblation under this v/urnmly h fcoiHra] to cor- gj 
reeling without chnrge irt jls factory any part or pans thereof p) 
which tie returned *o ta factory or one of its Autffioriwd igj 
Scwicc Stations. irarsparwtian charges prc-patd + within riintiy ^ 
(SO) days dwr btting pur into Mr.‘k4 by the- ori^ial user, and ^ 
wHt h upon eaittutiatirtO shaD disease to tin? ManuUcturexs ial- « 

wfittictl 10 hive bean orj^nally, defective, (WrectiaD of Such do- 3 
fwki by repiii Lrt, rti Supplying of feplicements for defective ports, jjfl 
shall Luiiititule fiil£Hioenl of all oblations to original user. [|| 

This warranty jhufl iwit apply to any of Che VUmi&icturcr's prod- [g| 
nets which must be replaced because of normal wear, which have [/g 
lieop srnojrc: to misuse, negligence or accident or which shall have S 
hwn renahwi or altered outside e£ die M an ufac cure/s lactocy tiw- m 
lest author feed by the Manufacturer. . |9 

Muoufiiettiror shall not l*s liable for loss, darftA^e ur cxp&tte |g 
directly Or lOdntxify from llte use uf Us product or trtjm au v cither 
Cause. The Manufacture; uial.es nti wrtrjajiiy whatsoever with re-* [§gj 
Speci to unniponeist yurts vrlurli are --n-nn“iiri<h sepirhei'.' bv theif [i* 
cCspectK e mantrfnetaTeri , ^ 

Thfc Above- warranty supersedes ;toil is hi lieu of all utliur wmr jjljj 
raiitiili. rspjessrd or icuplsetl, ami no person, si gen L nr dealer js 
atilhcrized to jhve any vrarmnlBes on Ix'hulf of the Muniifacrurec ski 
DOr to assume for the Mjwfgcturcr tmy other Lability in cormcc« 
tjem wftli arty of its products unJEcs= made in writing ai>d signed 3 
by an officer of die Manufacturer, m 


IMPORTANT 


return warranty card attached to unit 





Important! 


' IV 



givethese numbers 
THEN ORDERING repair parts or 
equesting service INFORMATION 
FOR YOUR UNIT ! 

RITE IN NUMBERS SHOWN ON PLANT NAMEPLATE 


MO. 


DESCRIPTION 
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INTRODUCTION 

This instruction manual Is supplied to assist tn the proper installation, 
operation, and servicing of the CW series of electric generating plants. 
Unless otherwise stated, these Instructions apply to aU standard plants 
Ql the CW series. Basic differences in the CW 7 plants are indicated by 
a Letter A, B, etc. ending the model or specification number as given 
on the plant nameplate. 


NOTE 

The plant model and specification, serial numbers, and electrical 
characteristics appear on the nameplate. The P Tn du ®^ 

many types of generating plants, and the MODEL & SPEC, NO. on the 
nameplate should always be mentioned in any reference to the plant if 
contacting a dealer or the factory. 


Some details of these instructions may not apply to special models hav¬ 
ing modifications specified by the purchaser. Due to the wide variety 
of uses for which these plants are suitable, these instructions must be 
of a general nature, The use of auxiliary or special equipment, spec¬ 
ial installation requirements, or unusual operating conditions may re- 
quire the operator of this generating plant to modify these instructions. 
However, by using ths instructions and recomm^iiriatlona given in this 
manual as a general guide, it 'will be possible to make a good installa¬ 
tion, and to properly operate and maintain the plant, 

DESCRIPTION 

Each CW generating plant is a complete electric power plant, consist¬ 
ing of an internal combustion engine, and a self excited electric gen¬ 
erator directiy connected to the engine. Controls and accessories 
suitable for a normal installation and according to the particular model 
are supplied. The manual type of plant is designed for manual stmt- 
ing only, and can not be connected to batteries for electric starting. 
The remote control type of plant is designed for electric starting. 

When properly connected to a 12 volt battery, the plant may be start¬ 
ed electrically at the plant, from one or more remote control switch 
points, or through automatic controls. The remote control type plant 
has a built-in charging circuit for keeping the starting battery in a well 
charged condition. 

Each generating plant is given an actual running test at the factory and 
is carefullv checked under various electrical load conditions before 
shipment, to assure that it is free of- any defect and that it meets ad 
performance requirements. Inspect the plant carefully for any dam¬ 
age which may have occurred in shipment. Any part so damaged must 











ENGINE 


gine is a horizontally opposed 2 cylinder, air cooled, 4 stroke 
L head, internal combustion type. Standard models burn gaso¬ 
il, Some special models are equipped to burn natural gas or 
Lei. 

DATA 

Under Bore - 4 ,T (Cylinders removable) 
ston Stroke - 3-1/2” 

Eton Displacement - B8 cu. in, 
tnopression Ratio - 5.8 to 1 
ston - Aluminum Alloy - 3 ring 
^meeting Rods - Forged Steel 

irmecting Rod Bearings - Replaceable Precision. Type - 2“5/8" 

diameter. 

lin Bearings - Replaceable Precision Sleeve Type - 2-3/4” Dia. 
■ankshaft - Forged Steel - Counter-weighted and balanced, 
ibrication - Gear type oil pump - force feed to main and connect¬ 
ing rod bearings. Oil filter, pressure gauge, level 
indicator. 

I Capacity - 6 U.S. Quarts 

Lives - StelUte faced exhaust valves and seats. 

ippets - Adjustable. 

lition - Impulse coupled magneto. Alternate firing, 
jvemor - Internal centrifugal fly ball type. External adjustments. 
Vacuum operated speed booster on some made Is, 

aling - Air, Single vent, 
suiting dimensions: 

Model f ending with A: 16-1/4" front to rear 

16-1/2" side to side 

Model # ending with B.C, etc,: 16-1/2 x 16-1/2 


MAIN GENERATOR 

tpat generator is a .revolving armature type. The AC models are 
cited, inherently regulated. The inherent design of the saturated, 
shunt wound field generator assures close voltage regulation be- 
io load and full load conditions. A speciaL senes winding in the 
r the AC remote starting models permits the generator to be used 
a,rang motoT (DC magnet service models use a separate automotive 
arter). The armature is directly connected to the engine and is 
ted at the outer end by a large ball bearing. Approximate opera- 
eed is 50 cycle at 1600 rpm, 60 cycle at 1800 rpm. ana DC magnet 
e models at 1960 rpm. 


DESCRIPTION 
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CONTROLS 

The manual starting models are provided with a manual carburetor 
choke, and the remote control models are provided with an electric 
type automatic choke. The remote control model has a start-stop 
switch, and charge rate ammeter. The remote control models are 
designed so that auxiliary automatic or line transfer control equip¬ 
ment may be connected. 

OFTIONA L E QUIP MENT 

"DAY" FUEL RESERVOIR TANS'. * The 'DAY" tank provides a ree- 

servolx of gasoline fuel which 

feeds by gravity to the carburetor. Gasoline tends to slowly evapor¬ 
ate from the carburetor during shut down periods. If the shut down 
is of lengthy duration, such as in standby service, the evaporation 
may be enough to prevent ready starting. The "DAY" tank keeps the 
carburetor full, thus insuring agatnat starting failure due to a part¬ 
ially filled carburetor. 

AUTOMATIC CONTROL. - The automatic control provides for auto¬ 
matic starting and stopping of the plant. 
When an electrical load is turned on, the generating plant starts and 
continues to run until the electrical load is turned off. 

LINE TRANSFER. - The line transfer is designed particularly for 
standby service, Upon failure of the regular 
source of power, the line transfer disconnects the load from the re¬ 
gular power supply line, starts the plant, and connects the load line 
to the plant. The plant continues to run, regardless if load Is con¬ 
nected or not, until the regular power supply in restored. The trans¬ 
fer control then disconnects the load line from the plant, stops the 
plant, and connects the load line to the regular power supply line. 

HOUSING. - A sheet metal housing is available, providing apace for 
starting batteries and a special fuel tank. 

TRAILER. - The 2-wheel trailer is deslEned lor high speed towing. 



c 



Fig. 1 Dimensions 





LOCATION. - If the generating plant is to be installed in a permanent 
location, choose a site for mounting the plant that will 
be more or less centrally located in relation to the electrical load. 
Plan to avoid running: wiring which carries a heavy electrical load for 
a long distance. Thegr eater the distance, the larger the wire must be. 
Refer to the wiring table, page 12. The selected site should be in a 
clean, dry, well ventilated location, preferably heated in extremely 
cold weather. A dusty or damp Location will necessitate more frequent 
servicing. 


MOUNTING, PERMANENT INSTALLATION, - The most satisfactory 

base tor mounting the 

generating plant is one made of concrete, A heavy timber base may 
prove satisfactory in some installations. The top dimensions of the 
base shouLd be a minimum of 20'" x 20”, The base may be of any con¬ 
venient height, allowing approximately 24" clearance space on allsldes 
for access in servicing the plant. Be store the top of the mounting base 


is smooth and level, so as to avoid 
excessive strain on any one of the 
four mounting feet. Space the S/B 
inch diameter mounting bolts 
16-1/2" X 16-1/2"; except when 
the plant model number ends in 
"A" - use 16-1/4" spacing for 
front-to-reax dimensions Fig.l. 
Use care to properly assemble 
the mounting cushions, washers, 
and spacer bushings as shown in 
the mounting detail drawing Fig. 

2. The spacer bus lung prevents 
excessive compression of the 
rubber cushions, which would 



lessen their shock absorbing 
qualities. 


Fig. 2 Mounting Detail 


MOUNTING, MOBILE INSTALLATION. - The CW generating plant is 

adaptable to a variety of 

mobile applications. 2 the plant is mounted in a truck or trailer, he 
sure to mount it securely in place, making provision for servicing the 
plant as necessary. Proper ventilation for cooling is particularly im¬ 
portant in mobile installations, because of the limited space usually 
available. Refer to VENTILATION AND COOLING in the following 
paragraph. Extra support for the truck or trailer floor may be neces¬ 
sary, to prevent the mounting bolts from tearing loose. Considerable 
strain may be present on rough roads or in turning sharp comers. 
Refer to the PERMANENT INSTALLATION mounting instructions for 
mounting details. Be sure the plant will be fairly level when in oper¬ 
ation. 
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VENTILATION AND COOLING. - There must be a constant supply of 

fresh air for cooling the plant. In a 
large room, or out doors, cooling will be no problem. However, if the 
plant is installed inside a small room or compartment ,■ provide separ¬ 
ate air Inlet and outlet openings. Cooling air travels from the rear of 
the plant, through the generator and over the engine cooling surfaces, 
ar.d is blown out through a single outlet at the left front end of the plant. 
Locate the compartment air inlet opening where most convenient. This 
air inlet opening should be not less than 4 square feet in area, to pro- 
vide for proper cooling. 

To prevent recirculation of heated air, install a duct between the plant 
air discharge opening and the room or compartment outlet opening. An 
3" x 12" air outlet adapter is supplied with each plant, for use with a 
duct. Factory tests under high temperature conditions indicate satis¬ 
factory cooling using standard commercially available 6 - ' x 12" ducting 
up to 9 feet in length and with no more than 2 radius type 90 degree 
elbows. Do not use square type elbows. Increase the duct size for 
longer lengths or if additional turns are necessary. Use a short can¬ 
vas section to connect the duct to the plant, to absorb vibration. 

CAUTION 

In cold weather operation, over cooling and resulting con¬ 
densation and sludge formation can be avoided by installing 
an optional automatic air shutter. Motor control shutters 
fox room air openings may be required if automatic, un¬ 
attended starting is necessary for A standby installation. 


EXHAUST, - The engine exhaust gases must be piped outside any room 
or enclosure, as the exhaust gases are deadly poisonous. 
The engine exhaust connection la located at the cooling air discharge 
opening, and is threaded fcxr standard 1 -1/4 inch pipe. Use the flex¬ 
ible tubing provided, to connect between the plant exhaust outlet and 
any rigid pipe extension or the muffler. Never use pipe smaller than 
1-1/4 inch size, 

H the exhaust line must be a lengthy one, increase the size of the pipe 
one size for each additional 10 feet in distance. Thus a 20 foot line 
wouLd use 1-1/2 inch pipe, a 30 Toot line would use 1-3/4 inch pipe, etc. 

The exhau&t line should always be shielded where It passes through a 
wall or near inflammable material. A thimble 12 T ’ larger than the ex¬ 
haust line must be provided, extending 9" beyond wall or ceiling on eacl 
side. If there Is danger of personnel contact with the exhaust line, shiel 
or cover with a suitable insulating material. Consult local regulations 
governing such, exhaust lines. 




s 


IKSTALLATIOK 


JJ™ * the °* haast llEe necessary, avoid 20° pipe elbow tarns. 
If tiie line must be ran upward at any point, construct a condensation 
trap of suitable pipe fittings and indtalL the trap at the low point in the 
Hoe. The trap must be drained periodically. 


Connect the I-l/4”end of the muffler toward the engine, using the flex¬ 
ible exhaust extension between the plant outlet and any extension pipe/ 


OIL DRAIN EXT EN3ION. - The oil 

drain 

extension may be changed to the 
3^>oeite side, if more convenient. 
Disassemble at the elbow, turn 
±e elbow in 1/2 turn to point in 
die opposite direction, and re¬ 
assemble. See Fig, 4, 

BATTERY CONNECTION, - For 

plants 

le signed for electric starting, two 
S—volt batteries {or one 12-volt bat- 
ery) are required to supply start - 
ng Current. When two 8-volt batter- 



OIL DRAIN PIPE! MAY BE EXTENDED 
TO EITHER SIDE OF UNIT. 


Fig. 4 Oil Drain Extension 


es are used, use the short jumper battery 
able to connect the positive (-+) post of one 
attery to the negative (-} post of the sec- 
nd battery, connecting them in series for 
2 'Volts. Connect the remaining batterv 
erminai posts to the proper terminals in 
te terminal bos on the generator. Fig. 5. 

WJ* reverse the connections, taking care 
> observe correct polarity as shown. 

NOTE 

If the plant will be operated consistently 
in temperature conditions above 90°F. 
{32. 2 C.) isuch as in tropical or boiler 



room installations, reduce the batterv 
specific gravity. Refer to UNOSUAL 
OPERATING CONDITIONS, HIGH TEMP, 


- . ra ra.. •. 

Fig. 5 Battery Connection 


OLTAGE SELECTION, SINGLE PHASE PLANT, - All plants which 

M or 3 R in their model.number {for example lOOT^R/Tjf^ e ®^ lstl0n 

Pl +^ 1t t, t ? nle3a equipped ™ th a meter P&nel, circuit' 

'^120 volt V ^ 036 as elther a 120/£40 volt 

wire, “ti volt d wire, or 240 volt 2 wire unit. 




LfMfiS GtVSBATGt 
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120/240 VOLT, 3 WIRE SERVICE 

Load connections are to be made to terminals inside the terminal bos 
m the side of the generator. These load terminals are marked Ml, 

W3, M2, and M4 from top to bottom. When the plant is shipped, two 
ieavy jumper bars are connected across terminals M3 and M2. This 
am per connection-provides for two 120 volt eirc-uRs {with 1/2 the plant 
opacity available on each separate circuit), or one 240 volt circuit, 
tefer to C, Fig. 6. For 120 volt service, connect the black (hot) 
vires to the Ml and M4 terminals, and the white (ground) "wire to the 
■12 or MS terminal. Remember that ONLY ONE HALF the rated cap- 
tcity of the plant will be available on either of the two separate 120 volt 
circuits. The two black wires mil give 240 volt ungrounded service. 

120 VOLT, 2 WIRE SERVICE 

[ f the full rated capacity of the pLant at 120 volts ON ONE CIRCUIT 
ONLY, is desired, remove the two jumper bars from across terminals 
M3 and M2, Reconnect the jumper bars, one across terminals Ml and 
M3, and the other jumper across terminals M2 and M4, Connect the 
slack (hot) Load wire to the Ml terminal, and the white (ground) wire to 
he M4 terminal. Refer to D, Fig. 6. 

240 VOLT SERVICE 

I 240 volt current only ig to be used,, and NEITHER load wire is white 
grounded), leave the jumpers connected across terminals M3 and M2. 
Connect load wires to terminals Ml and M4. Refer to C„ Fig. 6. 

NOTE 

Consult the local electrical code to determine if a grounded 
240 volt load wire is necessary. 

f a grounded 240 volt circuit is to be used, refer to the plant nameplate, 
f the MODEL (or SPEC) designation of the plant ends with the letter 
A", follow procedure A below.- If the MODEL (or SPEC.) designation 
€ the plant ends with the Letter "B" (or C etc.), follow procedure B 
*elow, 

i. Remove the two jumper bars connecting terminals M3 and M2, tem¬ 
porarily. Disconnect the short grounding wire from the M2 ter- 
ainal and connect it to the M4 terminal. Reconnect the jumper bars 
cross terminals M3 and M2. Connect the black (hot) load wire to the 

II terminal, and the white (grounded) load wire to the M4 terminal, 
tefer to A, Fig. 6. 

L Remove (and save for possible future use) the two jumper bars con¬ 
necting terminals M3 and M2. Using a short Length oi #10 or Larger 
ire, connect terminals Ml and M4 together. Connect the black (hot) 
sad wire to the M3 terminal, and the white (grounded) load wiretc the 
f2 terminal. Refer to B, Pig. Q. 


INSTALLATION 


LOAD WIRE CONNECTIONS. - In making load wire connections to th 
. ,,, , plant output terminals, comply with 

retirements of the Local electrical code. Install a fused main switc 
nr circuit breaker between the generating plant and the Ipad. 

SINGLE PHASE PLANT 

are pr °P erl y *tarie, as explained und 
VOLTAGE SELECTION, SINGLE PHASE PLANT, Connect the load 
wires tc the proper terminals as shown, according to the jumper con 
flections made. Fig. 6. 

3 PHASE, 3 WIRE PLANT 

Connect the load wires to the generator terminals Ml, M2, and M3 ’ 
a test run indicates wrong rotation of 3 phase motors in the load cir¬ 
cuit, reverse the connections at any two generator terminals. See Fj 

Single phase current can be obtained between any two terminals. Thr< 
sucn single phase circuits are thus available: Ml and M2, Ml and M3 

U3 M2 - Not more thajl one third the capacity of the generator 3s 
available on each single phase circuit. If both single and three phase 
current is need at the same time, use care not to over-load any one 
of the single phase circuity. Subtract the amount of the three phase 
load from the rated capacity of the generator. Divide the remainder 1 
three to determine the amount of single phase load which may be con¬ 
nected to each of the single phase circuits. 

4 "WIRE PLANT 

Tee t our wire plant is designed to produce single phase current of one 
vcltage, and three phase current of different voltage. As indicated on 
tht plant nameplate, the single phase current is the lower voltage, an* 
the -hree pnaag current is the higher voltage. Refer to Fig, 8. 

nor single phase current, connect the "hot" load wire to any one of th* 
terminals Ml M2, or M3. Connect the ground wire to the M0 terrain 
Up to one third the rated capacity of the generator ia available on eact 
single phase circuit, if no 3 phase load is connected- 

2? ph j ^ current 3 connect the "hot” load wires to the terminal: 
Mi, M2, and M3, one wire to each terminal. Connect the ground wire 
if used, to the MO terminal. 

If oath, single phase and three phase current is used at the same time 
ise care not to over-load any one of the single phase circuits. Sub- ' 
tract the amount of the three phase load from the rated capacity of the 
generator. Divide the remainder by three to determine the amount of 
amgle phase load which may be connected to any single phase circuit. 
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TABLE OF TTIKE SIZES FOB 115 VOLTS 



ABLE OF TUBE SIZES FOR 230 VOLTS (OR 3,-WJiLE 115/230 VOLTS) 



1 table* above, llgureai represent DUE-WAY diiUneez, not the l-eoglii ui wire baCJt A&d fettl). 
cu abowii ia italii G£ indicate that Ipr tA* in, (bf same ftnc in ecliinm at Jeft, naJy 

r&of mrc any hf In ill Cither CatithCf IVflt R TT Trp*S T «“ mibtniTrio< wire iciy 


EW< *tfce rcn^mhttk ■dintniC* b feet each ta*r wife will c4tfV lh± In tbe Iff? 

v?lb 'foltfllfi dfflp, If you wieh is permit 4% drop* double tbe riiatJLCtCcc ibovm, t£ you 'xisb 13 
« drop, diuiNpijr all diitancns by 2 }.£. 
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REMOTE CONTROL CONNECTIONS. - A small four place terminal 

bloci, for remote control 

connections! Is mounted in the control bos of remote control models. 
To provide for remote control of starting and stopping, connect the 
START-STOP remote switch to this terminal block* Fig. 9. 

Use a SPDT momentary contact switch with center OFF. Connect the 
switch common {center) terminal to the No. 1 terminal of the plant. 
Connect another terminal of the switch to the terminal block number 

2 position. Connect the remaining switch terminal to the terminal 
block number 3 position. Number 2 is the stopping circuit, number 

3 is the starting circuit, and number 1 is grounded. The plant B — 
terminal is need only with line transfer equipment. If additional re¬ 
mote switches are installed* they must be connected in a parallel 
circuit. 



Tig, 9 Remote Control Connections 







NOTE 

For remote control distances, #18 wire can always be used 
up to 38 feet in wire length. For distances of mere than 
35 feet, certain, plants will require larger size wire, as 
shown in Table I. 

TABLE I - REMOTE CONTROL DISTANCE AND WIRE SIZE 
MODEL (OR SPEC.) ENDING WITH LETTER "A”. 

MAX DISTANCE WIRE SIZE 


35 Ft. #18 

55 Ft. #10 

90 Ft. #14 

145 Ft. #12 


BEGIN WITH MODELS ENDING WITH LETTER "B; ETC. 
MAX. DISTANCE WIRE SIZE 


300 Ft. #18 

510 Ft. * #16 

775 Ft. #14 

1325 Ft. #12- 


BOUNDING THE PLANT. - Moat local electrical codes require that 

a generating plant be grounded, Methods 
grounding may vary according to the local electrical code. A ground 
Lich meets most requirements can be made by driving a 1/2 inch 
ie into the earth, malting sure the pipe penetrates moist earth. Use 
suitable clamp on'the pipe and run a #4 wire to the plant. Connect 
s ground wire to any convenient metal part on the plant, such as using 
second clamp on the oil drain pipe; Be sure good electrical contact 
made. Some plants are provided, -with a special grounding stud. 

CAUTION; 


Some early plants with SPEC designation ending in the letter 
"A" were not internally grounded. H inspection shows that 
there is no ground jumper wire between the M2 terminal and 
a grounding screw inside the terminal box (Fig. 61, a similar 
ground connection must be made. Run a short length of No, 10 
wire between the battery negative terminal and the M2 ter¬ 
minal, if 115/230 volt service 1 b to be used. If grounded 
230 volt service is to be used, connect the ground jumper 
to the M4 terminal,! instead of to the M2 terminal. BE 
SURE THIS GROUND JUMPER WIRE IS PRESENT IN ALL 
CASES WHERE USING AUTOMATIC CONTROL EQUIPMENT. 
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FUEL CONNECTION- - Some plants are supplied with a separate 5 ga 

Ion fuel tank and flexible line. The plant fuel 
inlet on early models is at the left side of the generator. On later me 
els, connect the fuel line directly to the fuel pump inlet. See that all 
fuel line connections are air tight, as an air leak: will prevent proper 
fuel pump operation. However, use care not to strip the threads of tl 
fuel pump inlet, as the metal is lairly soft. 

If an underground fuel tank is to be used, follow the instructions sup¬ 
plied with the tank equipment. Comply with any local building or fire 
regulations. 


NOTE; On some applications, if the distance of fuel Lift from 

an underground tank is too great, an auxiliary fuel pump 
may be necessary. For plants with model (or spec) end¬ 
ing with the letter ”A”, fuel pump lift is approximately 
4 feet. For plants with model (or spec) ending with the 
letter ”B ,f , ”C", etc., lift is approximately 9 feet. 


FUEL RESERVOIR (DAT) TANK- - This 1 quart (U.S ) tank supplies 

fuel for quick starting. The tank 
must he located on or near the engine, above the level of the carburet 
or, (Note: On early Spec ”j r ' plants and prior Specs, a separate air 
vent was used and fuel was not under pressure in the tank). The fuel 
return line serves as an air vent. This tank uses a restricted fitting 
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Fig, 10 Reservoir Tank Installation 


the fuel return outlet, T 
restricted fitting makes 
possible a pressurized dj 
tank- Prime if necessar 
for the initial start, then 
install a pipe plug in the 
reservoir tank top hole, 
a manual shut-off valve L 
used at the reservoir tan 
fuel supply outlet, be su: 
the valve is wide open. 


INSTALLING GARRE T50N SECONDARY GAS REGULATOR. - This 

second 

ary regulator is designed to operate on an incoming line pressure of 
from 2 to 3 ounces. If the line pressure exceeds 8 ounces, a primary 
regulator must be installed and adjusted to reduce the line pressure b 
fore it enters the secondary regulator. 

A fuel filter should be installed m the line, before the secondary regu 
tor to prevent pipe scale andother impurities from entering the regul; 
tor. An electric solenoid shut off valve is required in some localities 




INSTALLATION 



Install the 1/3 Inch pipe plug (C) to the regulator. 

Assemble the pipe nipple (K), elbow (D), and half nipple (E~). 
Some installations require a fuel filter. Install the filter in the 
incoming fuel line ahead of the regulator as shown. 

Install the regulator to the 3/4'* incoming fuel supply line. Turn 
the regulator to an upright position and support the supply line so 
as to serve as a mounting for the regulator. 


» HOSE @ f"'~ ™ rri - t v 
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ADJUSTING THE REGULATOR 

This regulator was factory ad¬ 
justed to loch-off at a pressure 
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of 4 ounces (T"water column]. 
The regulator will operate sat¬ 
isfactorily at incoming pres¬ 
sures of from 2 to 4 ounces. 

If your gas supply pressure 
is within these limits, no reg¬ 
ulator adjustment is required. 
JLf your gas supply pressure is 
under 2 ounces, the regulator 
will not operate. If your gas 
supply pressure is between 4 
and 8 ounces, install an ap¬ 
pliance regulator set for 2 


ices ahead of the regulator) or adjust the regulator as follows: 


WARNING] A soap bubble placed over the regulator outlet will not 
accurately test for regulator closing. The soap bubble's resistance 
when multiplied by the greater area of the regulator diaphragm, is 
enough to shut off this very sensitive demand type regulator. 


Connect a manometer, which reads up to 14 inches water column, to 
regulator's plugged test hole near inlet. Turn gas on. 

Turn regulator closing adjusting screw (G) inward just far enough 
so that the manometer reading remains constant when you repeatedly 
cover and uncover the regulator outlet with your hand. Failure to 
close indicates too high incoming pressure or dirty regulator 
valve and seat. 

Close the gas supply line valve. Remove manometer. Bleed air 
from gas supply line. Install test-hole plug in regulator. Open gas 
supply line valve. See that vent fitting (F) Is installed. 

With a clamp on each end. secure the hose (H) between the reg¬ 
ulator nipple and the carburetor inlet. 

Operate the engine to assure quick starting results. 


er to the ADJUSTMENTS section for carburetor adjusting Information. 


PREPARATION 


CRANKCASE. - The capacity of the engine oil base is 6 quarts, u.s. 
Measure. Use detergent oils classified by the Ameri 
Petroleum Institute as Service "DG" or, as marketed by most manafat 
urera, "MS/DG”. The use of Service "DS t! is satisfacory, but Its higl 
cost does not justify Its use. 


TEMPERATURE 


TABLE II. CRANKCASE OIL 


SAE NUMBER 


Above 90°F (32°C,) (Continuous Duty) 50 

30°F to 90°F (-i°C to 32°C) 30 

0°F to 30°F (~18°C to -1°C) 10 

Below G°F (-1S°C5 5W 

See UNUSUAL OPERATING CONDITIONS) 

Multi-viscosity oils such as 5W-20 or 1GW-3Q are not recommended, : 
the oil consumption increases greatly (in some cases consumption may 
be mere than doubled). At low temperatures where cold starting may 
difficult and high oil consumption is not a factor, the use of multi-vis- 
costty oil may be justified. Do not use a non-detergent oil unless un¬ 
avoidable. 

NOTE 

When using a heavy duty (detergent) type oil, always use 
oil of the same brand when adding oil between changes. 

When mixed together, detergent ails of different manufact¬ 
urers sometimes form chemical compounds harmful to 
internal engine parts. 

ALWAYS TIGHTEN THE OIL FILL CAP SECURELY. A slight vacuum 
is normally maintained in the engine crankcase. H the oil fill cap is 
loose, or if the gasket is damaged, an air leak at this point will destre; 
the vacuum. Loss of the vacuum may result in excessive oil consum¬ 
ption or in an oil leak past the crankshaft oil seals. 

AIR CLEANER, OIL BATH TYPE, - Fill the reservoir cup to the line 
(Spec A Plants} indicated on the cup, with oil of 

the same SAE number as used in the engine oil base. Be sure the air 
cleaner is properly reassembled before running the plant. 

NOTE 

If the plant is to be used for standby service, do not fiLI the air 
cleaner cup with oil. Under average conditions, very tittle dust 
is present, and the plant can be operated safely without oil in the 
air cleaner. 

AIR CLEANER, DRY PACK TYPE. - After removing the air cleaner 
(Spec 3 through Spec F) cover, lift out the pack element 

and dip in clean oil, of the same SAE number as used in the crankcase. 
Allow the excess to drip off. Reinstall the pack element and cover. 

AIR CLEANER, CARTRIDGE TYPE. - No preparation is required. 
(Begin Spec G Plants) Service as instructed under 
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ER PREHEATER HOSE KIT. - An air preheater Ait is supplied with 

ali gasoline plants, far use in temper- 
ures below 50°r. (I0°C.)- If a gasoline plant is to be operated in 
mperatures below 50°F,, particularly if high humidity prevails, in- 
all the preheater Ts.it. Refer to Fig, 12- Remove the sheet metal plug 
om the upper Left corner of the engine blower housing. Assemble the-- 
ise to the air tube and insert the tube into the blower housing opening, 
itach the other end of the air hose as shown, according to the type of 
r cleaner used. The preheater is not necessary when operating on 
L sen us (natural or LPG) fuel, AND SHOULD NOT BE USED . 

NOTE 

For best operation, disconnect the air heater hose when the 
surrounding air temperature is 60°F. or higher. No h ar m 
wilt result from leaving the hose connected at higher temp¬ 
eratures, but a slight drop in power and lowered efficiency 
may be noted. 



Fig. 12 Air Preheaier Hose 


PREPARATION 


GASOLINE FUEL, - Fill the fuel tank nearly full with a good grade of 

fresh, clean, "regular" automotive type of gaso¬ 
line. Do net use a highly leaded "premium” type of gasoline. The use 
of any gasoline which has a high lead content will require more fre¬ 
quent carbon or lead removal, spark plug, and "valve grind" servic¬ 
ing. However, do not use a low octane gasoline, such as "stove gas" 
as us use will cause low power, excessive "spark knock", and damage 
to the engine. ~‘ 

CAUTION 

Observe the usual safety precautions in handling gasoline. 

Special precautions must be taken when the fuel tank is near 
the plant. Never fill the tank while the plant is running, and 
do not fill completely full. Cold gasoline pitpnda with heat, 
and as the plant warms up the gasoline may overflow from 
the tank, causing a fire hazard. 

GAS FUEL. - if gas fuel ia to be used, be sure that all connections ar< 
leak proof. See that the line pressure at the regulator 
inlet Is 3 to 3 ounces. In some localities, presence of foreign matter 
in the fuel may require installation of a trap or filter. If LPG {bottled 
fueL is used, be sure a proper pressure regulator is installed to re due 
the gas pressure, as it enters the regulator supplied w}th the plant, to 
not more than 8 ounces. Do not connect the air preheater hose ldt. 

Some installations require an electric solenoid fuel shut-off valve. Thi 
valve must be installed in. the fuel line and connected as shown on the 
wiring diagram. 

3e sure to keep the vent, F (Fig, 11), clean. A dust-plugged vent will 
cause difficult starting. 

LPG FUEL (Horizontal Draft, Zenith Pressure-Carburetor), - This 

carbu¬ 
reter has a valve designed for a line pressure of 10 pounds per square 
inch. The primary regulator in the fuel system should never be set 
above 12 pounds per square inch, which has been approved by Under¬ 
writers' Laboratories Inc. To permit liquid withdrawal from the LPG 
tank itank turned so that outlet is on bottom) a vaporizer (beat exchange 
is mounted on the blower housing front panel. Connect the liquid fuel 
line to tbe vaporizer inlet. Be sure the fuel line does not leak. Open 
the tank valve. 





PLANT RUNNING HOURS 
COMPARED TO AUTOMOBILE RUNNING MILES 

i 

The engine al your generating plant makes as many revolutions m one hour, as the 
average automobile engine does ■when the car travels a distance t>£ 41 miles. 

IDO running hours time on a generating plant engine is equivalent in total RPM 
to approximately 4100 running miles on an automobile. 

However, do not conclude that the wear oo the generating plant engine and the wear 
dj» the automobile engine would be the same. The generating plant engine is built 
much more ruggedly, (having larger main bearings, bigger oil capacity and has a 
heavier crankshaft proportionately per horsepower) than most automobile engines. 
-Given. Che proper care and periodic servicing the generating pleat engine will 
continue lo give many more hours of efficient service than an automobile engine 
will alter having been run the equivalent-number of running miles. 

Compare the running Lime at your generating plant engine with the number of males 
traveled by an automobile. The oil in an auto is checked, every one or Iwp hundred 
miles (3 to 5 hrs. running time) and changed every lOQQ to 1500 mates (£8 to 42 hrs.) 
whereas in a generating plant, or stationary power engine, the oil should be checked 
every 6 to U running-hours (250 to BSD miles) and changed every 50 to 100 operating 
hours (2000 to 4000 nodes) depending an operating conditions. 

About every 5,000 to 10,000 miles (120 to 250 hours), services have to be performed 
on an auto, such as checking ignition points, replacing spark plugs, condensers, etc. 
Similarly on your generating plant engine, these same services have to be performed 
periodically except the change period is reckoned in hours. 10,000 miles on an auto 
is equivalent to about 250 running hours on your plant engine. 

To arrive at an approximate figure of comparative generating plant running hours as 
a g*t j automobile engine .running miles, multiply the total number oi roaingjioiirs 
by 41 to find the equivalent of runiEj miles on an automobile. 

Tour generating plant engine can '"take if and wffl give many hours of efficient 
performance provided it is serviced regularly. 


Below is a chart showing the comparison between a generating plant engine running 
hours and an automobile running miles. 


GENTERATltiG PLAKT 
BOHMING S OURS 


I F Hr. 

OAJtLT 1 4 Hrs. 

AVERAGE 6 " 


I 7 ” 

WEEKLY 23 " 
AVERAGE 42 " 
[ 55 H 


automobile 
running mixes 

41 Miles 
154 M 
246 *' 

328 " 

287 " 

1,148 " 

1,322 « 

2,256 '• 


GENERATING PLANT 
RCNWOSG HOURS 


i 30 Hrs. 
MONTHLY 120 H 
AVERAGE 180 - 


385 

YEARLY 1.48C 
Average 2.19e 

l 2.920 


ATJTOKOBOS 
RtnwafG MILES 

1,230 Miles 
4,330 '■ 

7,380 - 
9.343 ■* 

14.965 ■’ 
59,860 " 

SS, TOO " 

US, 720 " 


NOTE: Electric generating plants da not operate economically when used to 
power electric refrigerators and will add from 4 to 8 operating hours per 
day m addition to the regular lighting load. 


OPERATION 


PRELIMINARY. - Before starting the plant, be sure that It has been 
properly installed, and that all requirements undei 
™^)~* ATICN Mve been met. Starting batteries MUST BE CON- 
InEv-TED to a plant designed for electric starting unless special pre¬ 
cautions are taken as explained below under OPERATING WITH BAT¬ 
TERIES DISCONNECTED. 


Caution 

A LWAYS BE SURE TEAT ALL AIR HOUSING PARTS (cylinder air 

RTIN'G 0 Z‘SS3S FR0PERLY STALLED BEFORE 

STARTING THE PLANT. The air housings direct the air flow to 

engine and generator. UNLESS EACH AIR HOUS¬ 
ING PART K CORRECTLY FASTENED IN PLACE SFRTntTQ 

damage from over heaiSg wAl Rra“5f’ 

STARTING THE plant electrically. . See Hat (he smell toggne 
maTM „, 0 ., ( „ ^ L switch is at the "ELECT. 

^- AFT P“|£ lon - Push "START-STOP” switch to the "START" 
position. THE PLANT MAY HESITATE FOR SEVERAL SECONDS HE 

HOLD THESLARTIHC° N THE FIKST EVOLUTION 
ICD^THE F0K TEtS HESITATION PER. 

J™’ 1 S?J 1 ?i G 2iSS7 LL CRANK 0VEn COMPRESSION AND THEN 

wiP be h2^h^ UNKING . SPEED " A 3har P» distinct clicking sound 
wi be heard as the engine i s cranking, indicating that the magneto im- 

1S , °P erati »6* The sound wiU disappear as soon as the 
e.Lgpme starts and picks up running speed. 


NOTE: 

2nit h t Uljmi StSrt> or ** the ^ larjt run out of fuel, the engine 

fueI to the ca ~ s 

Sav^ni’rr^ tbe cylinders before the plant was shipped, and it 
J h ? ece *f aT y t0 remove the spark plugs and clean them with gas- 

S?** Wil1 3t3rt the first Wme - Dry the plugs Lhoroughl 
fere reinstalling them. The plant will smoke as this oil burns out. 

j the piant starting batteries do not have sufficient cranking power or 
™ 1X01 cranked electrically for other reasons Replant 
- be started manually. Disregard manual choking instructions when 



22 


OPERATION 


hand cranking a plant designed far electric starting. However^ dp not 
disconnect the starting batteries unless a wire in the control box is* 
first disconnected, as explained below. 

OPERATING WITH BATTERIES DISCONNECTED, - If. operation with 

batteries discon¬ 
nected becomes necessary on 
a plant designed for electric 
starting, the generator dc out¬ 
put must be disconnected from 
the charging circuit. Beginning 
with Spec H models, disconnect 
the center wire (connected to 
fixed terminal) from the charge 
resistor, figure 13®. On Spec 
A through G models, disconnect 
the single wire at the end of Che 
3 charge resistors, figure 13@ 

Beginning with Spec F models, 
the Sisson manufactured choke 
is used and the carburetor must 
be manually choked while hand 
cranking, 

CAUTION S 

BURNED OUT RELAYS IN THE BATTERY CHARGING 
CIRCUIT WILL RESULT IF THE PLANT IS RUN WITH¬ 
OUT BATTERIES UNLESS THUS WIRE IS DISCONNECTED 


Tape up the ends of the disconnected wires, to present a short circuit. 
After the dc output wire is disconnected, the plant can be started and 
safely operated without batteries. Be sure to reconnect the wHes 
wien batteries are again connected to the plant. Throw the small 
toggle switch to the "HAND CRANK” position, to permit starting end 
running. 

STARTING THE PLANT MANUALLY, - Adjust the manual choke con¬ 
trol (manual starting models 

only) to choke the carburetor according to temperature conditions. 
When starting an engine which has been standing idle in cold weather, 
full choking may be necessary. Little or no choking will be necessary 
in extremely hot weather, or if the engine is still warm from recent 
running. 

Manual starting models (and some electric starting models) are equip¬ 
ped with a primer on the fuel pump. On the Initial run, or if the plant 
has run out of fuel, operate the fuel pump primer 10 to 20 strokes to 



OPERATION 


properly fill the carburetor. 

E the plant is the electric starting type, throw the small toggle swi: 

“V, he ™L b0 * t0 the ,r KAND CRANK” position. Return the swil 
to the ELECT. START” position as soon as the plant starts, unles 
"operating with batteries disconnected”,, 


Engage the starting crank. Crank the engine with a quick upward ■ 
.°.f crarik handle. A sharp clicking sound will be heard, indie at! 
that the magneto impulse coupling is functioning. This sound cl La apt 
as soon as the engine starts. Do not "spin" the engine nor push dew 

IS Cr ,^ nk " Rep f at the Poking as necessary, using only a 

ward pulls on the crank handle. Remove the crank as soon as the p 

startsf 

WARM UP PERIOD. - As soon as the plant starts (manual type), ad 
. , .. the manual choke contra 1 to the point of smot 

es L operation. As the plant warms up, gradually push the choke con 
trol mward. Be sure the choke is ali the way in when the plant is fu 
°P era ting an electric starting model without batteries 
whI be necessary to loosen the electric choke at the carburetor at 
rotate the choke housing manually. 

Check the oil pressure as indicated on the oil pressure gauge. The 
pressure should be between 2ft and 30 pounds, but may be somewhat 
higher until normal running temperature is reached. 

P f rn ! f \ all °* the plimt to waxm U P ^fore connecting th 
electrical load. If the plant tends to alternately speed up and slow di 
it is usually an indication that more warm up time is needed before 
connecting a heavy electrical load. 

DURING OPERATION, - The generator is designed so that a tempers 

an over load, such as exists while start 

an elec,ric motor, will not injure the generator. However, continuo> 

t,^T f r f cf the generator will cause the generator tempera 
tu- e to rise to a dangerous point, and may lead to failure of the wind: 
The generator is designed to produce its rated capacity continuously 

under normal 

temperature conditions. .—*——— 

?h f J5e Plants, if two 120 volt circuits are used, not mure th 
L f r ^ H£ , capacity °f the should be connected to either ONE 
three phase ?Iants = Lf pan of the load is single phase, th 

°" ‘■ houId not I - /3 the rated capacity 

L pi^..t. Refer to INSTALLATION (LOAD WIRE CONNECTIONS), 
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?ERATION BELOW 50°F (10°C). - Under conditions where the air 

temperature is 5C°F. or lower, “ 
d. the humidity is Quite high, ice formation inside the carburetor may 
cur. Such icing consists of actual building up of ice around the car- 
retcr throttle plate and is due to the refrigerating action of the car- 
retor causing moisture in the air to freeze and collect on the throttle 
ate and surrounding parts. Icing may result in a gradual drop In 
gine speed (and generator voltage) and binding of the throttle, Under 
ch conditions, connect the air preheater hose to direct hot air to the 
r cleaner. Refer to PREPARATION (AIR PREHEATER HOSE). 

‘OPPING THE PLANT. - If conditions permit, disconnect the elec¬ 
trical load before stopping the plant, To 
>p the plant, press the START-STOP switch to the STOP position, 
Iding contact until the engine comes to a complete stop, if the STOP 
■itch is released too soon, the engine may pick up speed again and 
nthme to rim. 


___ OPERATION _ ‘ 

2. Release ihe automatic choke lock to permit normal choke operatic 
Check to be sure the choke operates properly. 

3. Back off the float lock screw (B, Fig. 18) until it seats firmly in 
the down positfon. Turn the gasoline shut off valve to it 3 open 
position. 


LPG (LIQUID PETROLEUM GAS) OPERATION (Zenith Pressure-Car 

retor), - No choking i 
required for 

starting. The fuel supply valve is a part of the carburetor and opens 
only when a pressure drop, as created by cranking the engine, causes 
The regulating diaphragms to move. However, the carburetor has a 
poppet valve type choke plate which is held open by a anring but can b< 
used if the need arises. 


NOTE 

The STOP switch on manual starting models is a small 
button on the rear of the magneto. 

an electric starting model is being operated with the starting batter- 
i disconnected, throw (he small toggle switch to the ELECT. START 
sition, to stop the plant. The STOP switch (and all other control 
£ equipment) is by-passed when the toggle switch is at the HAND 
:aNK position. 

,S E UEL OPERATION. - A special carburetor is used on plants 

equipped for gas fuel operation. See that 
■ float lock screw ( B, Fig. 18) is turned up tightly to prevent the 
at from vibrating inside the carburetor. If an emergency source of 
saline fuel is also connected, see that the gasoline shut off valve is 
sed. See that the choke is properly lacked in its wide open position, 
TS. 17 & 13. 

mta equipped with an Ensign regulator have a special choke adapter 
ached to the carburetor and may require priming when, starting, 
ixitg equipped with a Garretson regulator require no choking or prim- 
when starting. 

;asoline fuel is going to be used to operate a plant equipped for gas 
L 2 few preliminary change-over steps are necessary. 

Be sure the gas fuel supply is turned off. If the gas supply line is 
disconnected, install a plug in the regulator inlet. If the gas con¬ 
nection hose is disconnected, close the carburetor gas adjusting 
screws to prevent any entry of air through the gas inlet opening. 



UNUSUAL OPERATING CONDITIONS 


■ 5 


LOW TEMPERATURE 

COOLING. - When the plant is operated in temperature of 32<W>C'j 
or lower, over cooling will result unless the hot air Ad 

atTcm Tto wmimcTIr'*',' ®f*>■ *° installation (ventil- * 

Iroro 6jK s*„ or coSiX*' ' ,r6aih ' rT: *' e ^operative 

CRANKCASE OIL. - For cold weather operation, select the SAE mm. 
tor™-™*. . her of tiio crankcase oil according- to the lowest 

t 5 “ ie e2 ^ ec ^ et ^ before the next oil change. See PREPARATION 

S h ?! 104 a T m ? tto a,art 1 <*»* 

Rat 11 1S dltl icult to hand crank. Concealed oilmav 

inr serLou sdzxnsLsfe ^^ S Jat * of lttbrlcaJ:lon t0 vitSL * parts and caus- 
to the on § OT,CT « a n«y. a PP ] V heat gradually directly 

in „ . h - 1 . J b ? 3e wa f 110 the using care as there Is danger of crack- 

■sufficients fin 6 / U l tf ' l r i pid f^Pansion of the metal. When the oil is 
c ~” .® ntl : y f . ]uid > s ^ art tbe Phn.t and allow it to thoroughly warm un 

riei'ded Ir?h Tf chj V 1 ^ the 01110 the proper SAE number as recom- 

After chancin h Jtc^Shl tem M 6t 'T Jre Condititms ^ d «- PREPARATION. 

pIant for a ,ew mtoutBs 

™ »"S£E£^ x ? a sSS-,g™ *» "SfimSSm to 

note 

£"E! C ^ e th t oil Ii{tsr dement when changing to a 
5 r H : 0:11 * or C0Ld weather operation. After r unnin g the 

3uSimTr5lmT eSj and Ch ' Ck the oil Add 

elfment ^ pen3ate IOr thai absorbed by the new 

‘(SpecA™Sj “ "“?* SA ? No ’ * oil * ■•"!« the air 

conditions cause congSfed^atoTstSct^^^' tem P eratu ^ 
cleaner, remove andllear nil V- f' 1 the fkw of air through the air 
air cleaner without or until t Pm ir c !f aner ' Reassemble and use the 
Oil Hi oondHo^ P^ut ti» «. of 
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rASOLINE FUEL, - Use fresh, clean, winter grade (not highly leaded 

premium) gasoline for best starting In. cold weather, 
.eep the fuel tank nearly full in order to cut down on the condensation 
f moisture inside the fuel tank. Such moisture condensation inside the 
ink can cause considerable trouble from ice formation in the fuel sye- 
am. Condensation is most likely to occur tf the temperature at the 
lel tank varies considerably. Avoid filling the fuel tank entirely full 
f cold gasoline for expansion of the gasoline as it warms up may cause 
is fu«] to overflow and create a fire hazard. 

IAS FUEL. - Certain types of LPG fuel do not vaporize readily at low 
temperatures. Consult the fuel supplier if lowered per- 
.trmance is observed at low temperatures. 

PARK PLUGS. - Use a "hot" range spark plug, Champion K-15J or 

equivalent. A "colder” type spark plug will soon be- 
ome fouled. The original 8 COM plug can not be used because of a 
ianufacturer’5 change to a smaller hex size shell. 

ATTERIES. - If starting batteries are used, check their charge con¬ 
dition often enough to assure that they are always well 
larged. The charge regulator in the plant control box regulates the 
mrge rate for normal service, but frequent starting-with short oper- 
ing periods may cause the battery charge condition to drop to a point 
here there will not he enough power to crank the engine at low tem- 
sratures. 


cranking power of a battery drops to about 2/5 of its normal power 
O^T,, and the cranking load is greatly increased. If practicable, 
;move the batteries to a warm place during shut-down periods in ex- 
emely cold weather. It takes but a few minutes to connect the batteries 
r starting, and their cranking power will be much greater if warm, 

HIGH TEMPERATURES 

•IBEICATION - Use the correct SAE number oil in the oil base, as 
recommended under PREPARATION, Keep the oil 
vel at or near, but never above, the "F" mark on the level indicator. 


DOLING. - A constant supply of freak air must be provided for proper 
cooling. See that, nothing obstructs the flow of air to the 
ant, and see that the air outlet is not obstructed in any way. Be sure 
at all air housing parts are undamaged and are fastened securely in 
oper place. Do not allow dust, dirt, chaff, etc. to accumulate on 
oling fins. 


UNU5UA k._MjS&ATING CONDITIONS ' 


BATTERY, - if starting batteries are used, check.the level of the 

electrolyte frequently. Add approved water as often a 
necessary to keep the electrolyte level 3/6 inch above the plate 
parators, or as recommended "by the battery manufacturer* 

NOTE 

REDUCING BATTERY SPECIFIC GRAVITY FOR LONGER 
■BATTERY LIFE 

Standard automotive type storage batteries will self discharge very 
quickly wnen installed where ambient temperature is always ahoveSO' 
, * . 6U , 1 a ®. - n a boiler room. To lengthen battery life, adjust the 
~ead T g^ e Erom a rtdrmal 1. 275 reading at full charge til a 1. 225 

The cranking power of the battery is reduced somewhat when electro¬ 
lyte is diluted to reduce acid activity and thus lengthen battery life, 
-lowever,. if the temperature is consistently above 90°F (32 £°C! 
the reduced cranking power will not be noticed. * " 

*' nn pm^ teT7 ‘ D0 W0T BmKG AW OPEN FLAME OR 

5^££ i £ ARETtE NEAR THE batteries on charge be- 

FLAiDdABLE ^ RELEASE]D DUMNG CHARGING IS VERY IN- 

2. While battery is on charge, use a hydrometer or filler bulb to sip- 
5JJ* , ft . u of the electrolyte above the plates in each cell. Don’t 
tU pour off * - f dispose of the removed electrolyte. AVOID 
SKIN OR CLOTHING CONTACT WITH ELECTROLYTE 

* RlU . each pure di5tiIlcd water, to the recommended level. 

•x. Recharge the batteries for one hour at a 4 to 6 ampere rate, 

. Use a reliable battery hydrometer, to test each ceil. K the spec- 

J£ ab ? vc 1 ’ 225 ' repeat steps number 2,3, and 4 until 
the highest specific gravity fading of the fully charged battery Is 

4°two times 225 ' battajries re< l tlire repeating steps 2, 3, and 

DUST AND DIRT 

!S? + i tne plJUlt jff’ Clean as P rac ticable. Service the air cleaner as fre- 
Cnr t dlU °” S ra T Jire - Wipe off accumulations of dust or dirt. 
Keep cooling fins clean and free of obstructions. Serious da mag e Iron 

0, ? CUr “ the C00iiJt G fina not kept Clean. Keep th, 

au^H« S r r, C ° l l / cL0 r rmgs ' brus2ies “f lhe generator clean. See 
3 ppiles of fuel and oil in air tight containers. 



to_UNUSUAL OPERATING CONDITION 


STANDBY SERVICE, - If the generating plant is used for standby or 

emergency service only, it should be "exer- 
;tsed” regularly. Once or twice a week, start the plant and allow it 
o run long enough to thoroughly warm up (at least 15 minutes), 

1 the plant stands idle for an extended period without such an exer- 
:ise period, gasoline has a tendency to evaporate out of the carburetor. 
Halting starting more difficult. 

NOTE 

A special reservoir tank which feeds gasoline by gravity to 
the carburetor is available as an accessory. This reservoir 
tank will keep the carburetor full for an extended period of 
idleness, if the plant can not be attended regularly. 

Frequent exercising also contributes toward better lubrication, keeps 
moisture condensation to a minimum, and helps to keep the starting 
latterles in a well charged condition. 

ft HAY. - Keep the unit in good condition at all times In order that its 
performance will be satisfactory. Periodic inspections 
should be made of the unit in order to Insure satisfactory operation 
In this exacting type of sendee. 


HIGH ALTITUDE 

fUEL MIXTURE, - If the unit is to be operated at an altitude of 2, 5GQ 
feet or more above sea level, adjust the carburetor 
nain jet for a slightly leaner mixture to obtain maximum available 
lower. The carburetor was factory adjusted for best performance at 
ipproximately 860 feet altitude. Because the air becomes less dense as 
he altitude increases, less fuel is required to maintain the proper air- 
o-fuel ratio. Consequently, any engine will develop leas power at high¬ 
er altitudes. The usual altitude de-rating amount is approximately 4 
>er cent for each 1, 000 feet above sea level. 


SERVICE CHART 


The following recomtoeded Servicing Chart may be used as a guide to 
estimating servicing requirements of Onan Electric Generating Plants 
and Engines. It is based on the average of records kept by the factor; 

The chart is based on the Units operating under favorable conditions, 
such as: satisfactory installation, use of recommended fuel and oils,® 


SERVICE & PARTS 
REQUIRED 

Oil Change (Check Level Dally) 

Clean and Adjust Spark Plugs - 

Service Air Cleaner. 

Clean Crankcase Breather.. .. 

Check Ignition Points.......... 

Replace Oil Filter Element 

Inspect Commutator.. 

Inspect Brushes .. 

Clean Carbon.. 

Check Tappets... 

Clean Carburetor. 

Grind Valves ..... 

Remove and Clean Oil Base... 

Clean Generator .. 

tLubricate Gererator Bearing.. 

Replace Spark Plugs 

Replace Valves. 

Replace Points.. 

Replace Generator Brushes ,, , 

Replace Piston Rings 

t Does not apply to shielded type bearing. 

If it is necessary to remove parts for inspection and gaskets are dish, 
they should be replaced with new ones. Keep spare cylinder head, cy 
endsr base, oil base and other gaskets on hand. 

When brushes are replaced be sure the commutator and slip rings ar< 
in good condition. If necessary, seat (sand) new brushes for full cont 

Periodic Inspection: For loose or poor connections, fittings, etc. 

Recommended Fuel: Use a regular grade of automotive type gasoline 
If a high lead content fuel is used, it will be nec' 
essary to remove the lead deposits more frequently. 





















32_ PERIODIC SERVICE _ 

GENERAL. - Follow a definite schedule of inspection and servicing to 
help in keeping the plant in good running condition, and 
to keep operating expenses to a minimum. Service periods outlined in 
this section are for normal service and operating conditions. For ex¬ 
treme conditions, such as continuous heavy duty, extremely high or Low 
temperatures, etc,, service more frequently. For periods of little 
use, service periods can. be lengthened accordingly. Keep a record 
of the operating hours each day to assure servicing at the proper per¬ 
iods , . ■ 

DAILY SERVICE 

If the plant is operated more than 8 hours daily, perform 
the DAILY SERVICE operations every 8 hours. 

'(«***. 

FUEL, - Check the fuel supply often enough to avoid running the tank 
dry. If the fuel tank is run dry, it will be necessary to pump 
fuel to fill the carburetor, before the plant will atari again, AIL man¬ 
ual start models (and some remote control models} have a manual 
priming lever on the fuel pump. Operate the pruning lever to fill the 
carburetor, being sure to leave the lever in the dawn position, when 
through priming. On electric cranking models without the primer, a 
few seconds of cranking will refill the carburetor. 

CRANKCASE OIL. - Check the oil level, on the level indicator. Do not 
allow the oil level to fall below the lower level 
"L" mark on the indicator. .Add oil of the proper SAE number as nec¬ 
essary to bring the level to the upper level "F" mark. Do not over¬ 
fill the crankcase. Tighten the oil fill cap securely. 

AIR CLEANER, - Service the air cleaner as often an required by the 
operating conditions. Under extremely dusty con¬ 
ditions, it may be necessary to service the air cleaner several times 
a day. Under dust-free, conditions, every 100 hours or even leas fre¬ 
quent servicing may be sufficient. 

To service the "oil bath" type air cleaner (Spec A Plants), clean out 
the reservoir cup and refill to the indicated level with clean oil of the 
same SAE number as used in the oil base. Clean the filter element La 
solvent, dry it, and reassemble the air cleaner. 

To service the ”dry” type avr cleajier (Spec B through Spec F Plants), 
remove the filter packing element. Clean the element in solvent, dry, 
and dip in engine oil (same SAE number as used in the the oil base). 
After allowing the excess oil to drain off the element, reassemble the 
air cleaner. 

To service ihe dry "cartridge” type air cleaner (Begin Spec G Plants), 
remove cartridge every 50 hours and shafts out accumulated dirt. 

Install a new cartridge every 500 hours, or more often, under extreme 
dtasc conditions. IX) ROT WASH CARTRIDGE. When cartridge has a 
foam wrapper, remove wrapper and wash in soapy water, gasoline or 
solvents. Squeeze dry and reinstall. 


PERIODIC SERVICE 


C LEANING, - Keep the plant clean. A clean plant will give better 
vice, and it is easier to service a clean plant. WIp< 
off spilled oil, dust, dirt, etc, , 

' WEEKLY SERVICE 

If the plant is operated more than 50 hours a week, perform 
* the WEEKLY SERVICE operations every 50 hours, 

CRANKCASE OIL. - If the plant has heen operating under LOW TE 
PERATURE conditions or for short operating 
periods, oil dilution or sludge formation may occur. Under- SuCh c 
ditions, change the engine oil each 50 operating hours. Under corn 
temperature and operating conditions change the oil each 100 opera 
ing hours. Always drain ihe oil, when changing it, only when the 
plant is warm from running. 

GOVERNOR LINKAGE. - Inspect the governor link ballpoint and th 

point where the link engages the carburet; 
throttle arm. Keep these points free of dust. Lubricate with a TT dr 
type erf lubricant, such as powdered graphite, if there is any bindia 
If a "dry" lubricant is not obtainable, use only a light machine oil c 
non-gumming quality. 

SPARK PLUGS. - Remove the spark plugs, clean them, and adjust t 
gap to 0.02& inch [0.018 inch for plants operating 
on natural gas or LPG fuel). Replace with a new one any plug whid 
will not pass a standard compression fixing test. Be sure the wire 
terminal faces upward, when connecting to the plug. H the termin 
faces downward, the spark may jump to the shield clamping screw, 
causing the plug to misfire. 

BATTERIES. - If Starting batteries are used, see that the connects 
are clean and tight. Corrosion, at the terminals can 
removed by flushing with a weak baking soda and water solution, F! 
clean with clear water and dry thoroughly. A light coating of greaa. 
or asphalt paint will retard such corrosion. Keep the electrolyte at 
- the proper level above the plate separators by adding clean water wi 

has heen approved for use in batteries. In freezing weather, run th 
plant for at least 20 minutes after adding water, to mix the water wi 
, the electrolyte and prevent its freezing, 

MONTHLY SERVICE 

If the plant is operated more than 2QQ hours a month, 
perform the MONTHLY SERVICE operations every 200 
hours. 

FUEL SYSTEM. - If the 5 gallon fuel tank is used, drain and clean 
to remove any sediment or water condensation. 
"Ereathiag" of the fuel tank may draw dust into the tank, or ccndensa 
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may collect, particularly under cold or damp conditions. Such a con¬ 
taminated fuel system may cause hard starting or uneven operation. 
Remove the drain plug at.the bottom of the carburetor to drain off any 
sediment. After servicing is completed, inspect carefully against 
leaks. 

EXHAUST SYSTEM. - If an exhaust extension is used, inspect all 

connections carefully for leaks. Tighten or 
make any necessary repairs. 

OIL FILTER. - Remove the oil filter element for inspection. If it 
appears to be filling with sludge, install a new ele¬ 
ment. Do not attempt to clean and re-use an element. Differences 
in operating conditions may lengthen or shorten the time intervals 
between necessary oil filter replacements. Always clean out old oil 
and. sludge from inside the oil filter body before installing the element 
A new element will absorb a pint or more of oil when the plant is 
started. After a few minutes of running, stop the plant and add enough 
oil to bring the level op to the "F" mark an the indicator. 

COOLING FENS. - Remove the cylinder air covers. Clean the cooling 
fins of the cylinders and cylinder heads. Dirty or 
obstructed cooling fins will cause over heating and may lead to ser¬ 
ious damage. BE SURE AIR HOUSINGS ARE PROPERLY REPLACED. 

MAGNETO. - Remove the end cap from the magneto. Inspect the 
breaker contact points. Slight burning ar pitting can 
sometimes be corrected by resurfacing smooth on a fine stone, re¬ 
moving far such servicing. If the points are badly burned or pitted, 
replace with a new set. Severe or frequent burning or pitting is usually 
an indication of a defective magneto condenser, which should be re¬ 
placed with a new one. 

Keep the contact points clean and free of oil. Adjust the gap, with the 
rubbing arm on the "high" side of its cam, to 0. 020 inch, put a drop 
of light oil on the cam oil wick. Do not over lubricate. 

When installing the end cap, be sure its gasket is undamaged-and pro¬ 
perly in place, 

VALVE TAPPETS. - Remove the valve compartment covers and check 

the tappet clearances. Adjust as necessary to a 
clearance of 0.012 inch for both intake and exhaust valves, at. room 
icmperature (cold setting). 


PERIODIC SERVICE 


CRANKCASE BREATHER VALVE. - The crankcase breather valve 

helps to maintain a slight vaeu 
inside the engine crankcase while the engine Is running. If the flapp 
type valve becomes gummed up or otherwise inoperative, the crartkc 
vacuum will be destroyed and excessive oil consumption or oil seal 
leakage may result. After removing the valve, Fig. 14, clean thor¬ 
oughly in gasoline or other solvent. Replace the valve with-a new on 
the flapper diaphragm is worn or otherwise damaged so as to preyen 
proper seating to the perforated disc. 

When installing the breather valve, be sure the perforated disc faces 
downward, with the diaphragm upward. See that the cap is properly 
stalled , so that there can he no air leak at this point. 

CARBON REMOVAL. - The frequency of necessary carbon or lead cl 

posits removal will vary with operating con¬ 
ditions. If the plant is operated at Light load consistently, under coo 
operating temperatures, or If highly leaded gasoline is used, the cor 
bustfon. chambers must be cleaned frequently. Remove carbon or lea 
deposits as experience indicates the necessity. After removing the 
cylinder air covers, remove the cylinder heads and gaskets. Scrap* 
all carbon and lead deposits from the cylinder heads and ends of the 
pistons, vaLves, etc. If a cylinder head gasket is damaged, install a 
new one. Install the cylinder heads, tightening the nuts evenly to 55- 
Ib. ft. torque. Be sure air covers are properly replaced. 

GENERATOR. - Remove the inspection plates from the generator era 
bell and inspect the commutator, collector rings, as 
brushes, hi service, the commutator and collector rings acquire a t 
finish, which is a normal condition. Do not attempt to maintain a hr: 
newly machined appearance. Wipe clean with a dry, lint free cloth. 
Slight roughness or heavy coating may be remedied by lightly sanding 
with #00 sandpaper. Do not use emery or carborundum cloth or paps 
If scratches or grooves are present, refinishing will be necessary. 
Refer to MAINTENANCE . 

Brushes eventually wear too short to perform their function. Brush 
will be more rapid under dusty operating conditions. Replace brushe 
with new ones only when worn to 1/2 inch in length. The brush spring 
provide equal pressure as the brushes wear shorter in use. Each spj 
is permanently attached to a metal plate which snaps into place. To, 
place a commutator brush, first remove the spring by pushing the sp. 
plate inward and away from the brush guide, Fig. 15, To replace a t 
Lector ring brush, first remove the spring by pulling straight out ware 
an the spring plate. When inserting a new brush in its guide, be sun 
that the shorter length of the brush is intailed against generator rotat 
to conform to its off-set position for correct seating. Be sure that« 
orush is free in its guide, and that its spring ia correctly installed. 
Keep the brush rig and end bell clean of carbon dust, etc. 




Fig, 14 Crankcase Breather Valve 
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Fig. 15 Brush Rig 


GENERATOR BEARING.- Single Shield Type has exposed ball bearings 

and should be lubricated. The generator be; 
ing was hibrica.ied'at the factory with a lithium base grease meeting 
military specification MIL-G-10&24, Unless dirt has gained entrance 
to the bearing, no further lubrication of the bearing should be necessa. 
for 2 years, or 5, 000 operating hours* If dirt has gotten into the bear 
ing, remove the bearing, clean thoroughly in a good solvent, dry, and 
reLubricate according to the type of lubricant used. 

If lithium base grease is used, till only a 1/4 section of the bearing vr 
grease/■with no excess or reserve in the bearing recess or cover. 

If standard ball bearing grease is used, fill a 1/2 section of the bearir 
With grease. Fill the bearing recess and cover 1/2 full. When using 
grease other than lithium base, relubricate the bearing every six 
mcDths or approximately 1200 operation hours. 

GENERATOR BEARING. * Double Shield Type has bearings sealed am 

does not require lubrication, 

GENERAL INSPECT ION. - Thoroughly inspect the entire plant for oil 

leaks, loose electrical connections, worn 
parts, or loose bolts or nuts. Make any necessary repairs. 
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CARBURETOR, - Carburetors used, differ according to the fuel to be 

used. However, the adjustment is basically the same. 
The location of the adjustments differ. 

The carburetor has a fuel main adjustment and fuel idle adjustment. The 
main adjustment affects the operation at the heavier load conditions 
The idle adjustment affects the operation at light or no load conditions.. 
Under normal circumstances, the factory carburetor adjustments should 
not be. disturbed, if the adjustments have been disturbed, open them Off 
their seats, 1 to 1-1/2 buns to permit starting, then, readjust them for 
smoothest operation. Refer to the Carburetor Adjustments illustration. 

Before final adjustment allow the engine to thoroughly warm up. Adjust 
the idle adjustment with no load connected to the generator. If available, 
connect a voltmeter of the proper range to the generator output. Slowly 
turn the idle adjustment out until the engine speed {or generator voltage) 
drops slightly below normal Then turn the needle in until the speed (or 
voltage) returns to normal . 

To adjust the fuel main adjustment, apply a full electrical load to the 
generator output. Turn the main adjustment in until the engine speed 
{or generator voltage) drops slightly below normal. Then turn the needle 
out until the speed (or voltage) returns to normal. Proper carburetor 
adjustment cannot be assured unless the governor is properly adjusted. 

The gasoline type carburetor float setting, from the bottom of the float 
to the air intake body, is. 1-1/4" (plus 1/6", minus zero). 


With electrical load removed, adjust the throttle lever stop screw to 
prevent a voltage output drop below 75 per cent of rated voltage (or so 
that there is 1/32 inch clearance at the end of the stop screw while run¬ 
ning at rated speed under no load). 



Fig. 16 Carburetor Adjustments 


CARBURETOR, GAS. - If the plant is equipped, for gas fuel, see that 

the gasoline shut off is closed and that the flc 
lock screw at the bottom of the carburetor is turned upward to its liu; 
See that the electric choke is locked in its wide open position. Refer 
the appropriate paragraph, according to the plant specification. 

With the "idle" adjusting screw turned inward to its seat, and with th< 
piant operating at full load, turn the main gas adjusting screw in until 
the engine speed {or voltage) begins to drop. Then turn the adjusting 
screw out (counterclockwise) until the voltage returns to normal. Sel 
the lock nut securely to prevent any cliange in the setting from vihrats 

Remove the electrical load and repeat the adjusting process, using th 
"idle" adjusting screw. For otheT than 5, 00(1 watt plants, little or nc 
’’idle" screw adjustment from its closed position will he necessary. 

With electrical load removed, adjust the throttle lever stop screw so 
that there is 1/32 inch clearance between the screw end and the stop 
pin. 


AUTOMATIC CHOKE, 
specification. 


- Two types of automatic chokes bare been use 
Select the instructions according to the plant 


PRIOR TO SPEC. F, 

If the choke does not open as the 
engine warms up, check the elec¬ 
tric heating element to be sure it 
is operating. Extremes in local 
temperatures may require read¬ 
justment of the choke. La extremely 
cold temperatures, the choke may 
cLose so tightly as to cause over- 
choking. Loosen the choke housing 
clamp screw and turn the housing 
slightly to the left (counterclock¬ 
wise), Do not turn too far - a few 
degrees are usually sufficient. In 
extremely high temperatures, the 
choke may remain open, causing 
under choking. To increase the (Plants Prior to Spec F) 

choking action, turn the choke 

housing slightly clockwise. Be sure to retighten the clamp screw. 

The gas-gasoline carburetor is equipped with a choke lock wire. For 
operation on gas fuel, see that the lock wire is Inserted through the 
choke shaft so as to keep the choke wide open. 



Fig, 17 Choke Adjustments 
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BEGINNING SPEC. F. 


'he Sisson choke, used on plants beginning at Spec-. F., should require 
o readjustment tor wide temperature variations. However if the 
riginal setting has been disturbed, proper setting must be restored. 

! the choke does not open as the 
Lant warms up, check the heating 
lemeot under the mounting bracket 
3 be sure it is operating. 


Loosen the carburetor choice 
arm on its shaft. 

Slip the choke assembly cover 
upward to remove it. 

Insert an B penny nail or sim¬ 
ilar 1/8 inch diameter rod 
through the aligning holes of 
the choke solenoid armature 
and core as shown. 

Tie the armature firmly 
against the core, this simu¬ 
lates the choke position -while 
the engine is actually cranking. 

Set the carburetor choke valve- 
plate at its fully closed position 
and tighten the carburetor choke 
arm on its shaft. 

Remove the alignment nail and 
untie the armature. The car¬ 
buretor «hoke Valve-plate will be 
open slightly. Replace the cover 


-TIE ARMATURE 
AC AIN'T COIL 


'INSERT NAIL 

Through 
ALIGNING 
HOUES IN CHOKE 
SOLENOID ARM" 


j J ATURE AND CpIL 


■ CHOKE 
VALVE 

.CHOKE LOCK 
& WIRE 


GAS-GASOLINE 
CARBURETOR "" 

WITH CHORE 
VALVE LOCK ED 

OPEN ”* 

Fig. IS Choke Adjustments 
(Plants Begin Spec F) 


he gas-gasoline carburetor la equipped 
ith a choke lock wire. For operation 

j gas fuel insert the lock wire through the choke shaft hole as shown, 
i lock the choke valve plate in its wide open position. 

DV ERROR. - The governor controls the engine speed, and therefore 
the voltage and frequency of the generator output. 60 
cle plants are adjusted at the factory to-a maximum no load speed of 
90 rpm. 50 cycle plants are similarly adjusted to 1590 rpm. max- 
ium. These are maximum figures, and may sometimes be as low as 
00 rpm for 60 cycle or 1500 for 5D cycle plants, A voltmeter or 


fl IV t> u u r Lfr ni i u 


frequency meter (preferably both) should be connected to the generator 
output in order to correctly adjust the governor. 

PRELIMINARY STEPS 

1. With the plant stopped, check the clearance of the carburetor throb 
stop lever. The clearance between the lever and stop pin should be 
approximately 1/32”, Fig. 13, This clearance can be adjusted by 
loosening the linkage ball joint and turning the ball joint on the linkage 
threads as necessary to lengthen or shorten the over-all length of the 
linkage. Be sure that the lever to which the link connects is securely 
clamped on the carburetor throttle shaft. 


Puli the governor arm gently toward 
ihe front of the engine several times. 
Any binding,, sticking, or excessive 
looseness in the travel will cause 
erratic governor action. The 
action must be smooth, subject 
onLy to the tension of the governor 
spring. 

2, Start the plant and run at a light 
electrical load for long enough to 
thoroughly warm up. If the gover¬ 
nor is completely out of adjustment, 
make a preliminary adjustment at 


STARTING POSITION [ NO LGAO POSlTICt 



Fig. 19 - Throttle Lever and 
Stop Pin 


no load io first attain a safe voltage operating range, as directed belov. 
under ADJUSTMENT, The plant must be thoroughly warmed up before 
a satisfactory final governor adjustment can be made. 


ADJUSTMENT - PLANT WITHOUT GOVERNOR BOOSTER 


2. With the plant operating at no load, turn the speed adjusting nut. 
Fig. 20, to obtain a frequency reading of between 60 and 63 cycles 
for a 60 cycle plant (60 to 53 cycles for a 50 cycle plant). The voltage 
should be within the limits shown in the table III according to the rated 
voltage shown on the plant nameplate. 




2. Connect a fall electrical load to the generator. The governor should 
act smoothly and quickly to Seep the voltage and frequency within the 

limits shown in the table. However, there should be not more than a 
spread of 3 cycles between the no load frequency and the full Load fre¬ 
quency. Pot example, if the frequency was 62 cycles at no load then 
the full load frequency should be not less than 59 cycles. If the cycle 
spread is more than 3 cycles, turn the sensitivity' adjustment screw, 

Fig. 20, in (clockwise) a half turn. This will, in turn, necessitate a 
slight compensating speed nut adjustment. Repeat the process until the 

cycle spread is within 3 cycles, and voltage is within the limits shown 
w the table. 

3. Check the performance under various loads. The governor should 
react to each load change quickly and smoothly. It is normal for 

the frequency to drop below the lower limit for a few seconds when a 
sudden heavy load is connected, but then should stabilize within the 
limit. It is also normal for the frequency to rise temporarily above 
the upper limit upon removing a heavy load. ' 

4. If the frequency (and engine speed) fluctuates or refuses to stabilize 
when under a constant load condition, the governor is perhaps too 

sensitive. Turn the sensitivity adjusting screw out (counterclockwise) 
a partial turn at a time until the governor stabilizes. It will then be 
necessary to readjust the Speed nut to bring the frequency within the 
proper limits. 

5. After long service, the governor mechanism parts may become 
worn enough to prevent correct governor adjustments. If the engine 

md generator are otherwise in good condition and ail other adjustments 
ire properly made, but governor action is still erratic, inspect for worn 
Hits Remove the gear cover to inspect the fly balls, shaft- and-v ok e 
issembly, etc. Refer to MAINTENANCE. 

>. If governor adjustment will not correct an excessive drop in cycles 
at full load, engine power may be low. Check the compression, etc., 
caking repairs as necessary. If governor adjustment will not correct 
i fluctuating speed condition the carburetor adjustment may be too lean 
tefer to the paragraph on carburetor adjustment, 

ADJUSTMENT - PLANT WITH GOVERNOR BOOSTER 

‘ mo , dGls 01 Uie cw series are equipped with, an auxiliary speed 

trooster device, operating by intake manifold vacuum. The speed 
rooster is adjusted to increase governor action as the load on the gen- 
rator is increased. The booster serves to maintain or increase the 
peed at the heavier loads, thus resulting in more nearly constant volt- 



Fig, 20 Governor Adjustments 



Fig. 21 Governor Booster 





ADJUSTMENTS 


The booster is mounted on the intake manifold and is operated by p-pg ^e 
vacuum through a small passage in the manifold. See Fig. 21. When 
the plant is operating at about half load or less, the engine vacuum is 
sufficient to cause the diaphragm to overcome the tension of the inter¬ 
nal booster spring (A], Under these conditions, there is no tension 
on the booster external spring (B; and the booster does not affect the 
governor operation. 

As the load on the plant is increased, the engine vacuum becomes less, 
the booster internal spring tension overcomes the pull of the diaphragm, 
and tension is put on the booster external spring. The tension on the' 
external spring "helps" the regular governor spring in its function, thus 
causing a slight increase in engine speed as the load is increased. 

2. With the plant operating at no load, disconnect the boaster external 
spring (Bl, Fig. 21. Turn the speed adjusting nut (CJ to obtain a 
frequency reading of 60 to 61 cycles for a 60 cyele plant (50 to 51 
cycles for a 50 cycle plant). The voltage should be within the limits 
shown in the table IV, according to the rated plant voltage shewn on the 
plant nameplate, 

TABLE IV GOVERNOR ADJUSTING LIMITS 


PLANT RATED 
VOL TAGE 

NO LOAD VQIT£ 
(MAXIMUM) 

MINIMUM 
FULL WAD VOLTS 
WITHOUT BOOSTER 

MAXIMUM NO LOAD 
TO FULL LOAD VOLT. 
DROP WITH BOOSTER 

ao/zio 

12* Oft 2*8. 

It2 OR 224 

7 OR 14 

240 

3 PK 3 WIRE 

2*8 

*224 

14 

<60 

3 PH.awiHt 

496 

*446 

26 

1ZQ/20B H 

3PK4WJRE 

224 

f3 PHA5£> 

*202 
£3 PHASE) 

13 

■230/3-80 

.. 3 PHASE 

* A70 

4 phase 

26 


* NOTE; 3 phase Full load voltages shown am with t . Po'wcFr actor load 


S. Connect a full electrical load to the generator. As the electrical 
load is connected, the governor should act smoothly and quickly to 
ceep the voltage -within the Limits in the table. However, there should 
oe not more than a spread of 3 cycles between the no lead frequency and 
:he full load frequency. For example, if the frequency was 60 cycles a± 
io load, then the full load frequency should be not less than 5J cycles. 

[f the cycle spread in more than 3 cycles, turn the sensitivity screw, 
H’lg. 21, in (clockwise) a half turn. This will, in turn, necessitate a 
slight compensating speed nut adjustment. Repeat the process until the 
;ycle spread is within 3 cycles and voltage is within the limits shown 
n the table. 

I. Check the performance under various loads. The governor should 
react to each load change quickly and smoothly. It is normal for 
bfe frequency (and voltage) to drop below the lower limit for a few 


seconds when a sodden heavy load is connected, .but then should stabil¬ 
ise within the limit. It is also normal for the frequency (and voltage) 
to rise temporarily above the upper limit upon removing a heavy load. 

5, E the frequency fluctuates or refuses to stabilize when under a con¬ 
stant load condition, the governor is perhaps too sensitive. Turn 

the sensitivity screw out (counterclockwise) a partial turn at-a time uni 
the governor stabilizes. It will then be necessary to again adjust the 
speed nut to bring the frequency within the proper limits. 

6. After long service, the governor mechanism parts may become 
worn enough to prevent correct governor adjustments. If the engin 

and generator are otherwise in good condition and all other adjustment! 
are properly made, but governor action is still erratic, inspect for wo 
parte. Remove the gear cover to inspect the fly balls, shaft-and-yoke 
assembly, and other internal parts, 

T. If governor adjustment will not correct an excessive drop tn cycles 
at full load, engine power may be low. Check the compression, etc 
making repairs as necessary. If governor adjustment will not correct 
fluctuating speed condition, the carburetor adjustment may be too tear 
Refer to ADJUSTMENTS; CARBURETOR, 

S. After satisfactory performance has been attained under various loz 
the booster can be connected. With the plant operating at no load, 
connect the booster external spring. Fig. 21. Adjust the bracket on thi 
governor link just to the position where there is no tension on the sprin 

9. Now connect the full electrical load to the generator. The frequenc 
should stabilize at a point 1 to 2 cycles HIGHER than the no load 

frequency. For example, if the no load frequency is 60 cycles, the 
frequency under full load should be 61 to 62 cycles. If the rise in fre¬ 
quency is more than 2 cycles, lesson the internal spring tension. If ttu 
Is a drop in the frequency, increase the internal spring tension. Adjus 
the tension of the internal spring by pulling out on the spring bracket (i 
and moving the pin to a different hole, 

10. With the booster disconnected, a maximum drop of 3 cycles from n 
load to full lead is normal. With the boaster in operation, a max - 

Imum INCREASE of 2 cycles from no load to full load is normal. A dr> 
of 1 cycle at 1/4 load is permissible, giving an over all spread of 3 eye 

11. The effect of the booster is Limited by the general condition of the 
engine. The boaster can not compensate for a loss hi engine vac¬ 
uum caused by leaky valves, worn piston rings, etc. 

12. The booster requires little maintenance other than using a fine wii 
to clean the small hole in the short vacuum tube which fits into the 

hole in the top of the engine intake manifold. Do not enlarge this hole. 

H there is tension on the external spring, Fig. 21, when the plant is op 
Grating at no load or light load, it may be due to improper adjustment, 
restricted hole in the small vacuum tube, or a leak in the booster dia¬ 
phragm. 



1_ MAINTENANCE _ 

ENGINE 

1ENERAL. - Refer to the SERVICE DIAGNOSIS section for assist¬ 
ance in locating and correcting servicing situations 
lich may occur. The information in this MAINTENANCE AND RE- 
vtR section is intended to assist in properly maintaining ;he gener¬ 
al® plant. Jf major repairs should become necessary, it is reenm- 
^nded that such services he performed by a competent mechanic who 
thoroughly familiar with modern internal combustion engines and re¬ 
iving armature type generators. 

LSKETS. - It is always good practice to use a new gasket when instal¬ 
ling a part which requires a gasket. Be sure to thoroughly 
aan the surfaces that the gasket contacts before installation. 

->OtVEF( HOUSING, REMOVAL. - To remove the blower housing, re¬ 
move the flat head screws mounting 

■ front cover casting and pull the ewer off straight forward. Re¬ 
ive the blower wheel from its hub. Remove the nuts and lock washers 
mating the dual exhaust pipe to the cylinders, and 3 screws which 

lunt the blower housing to the front of the engine. 'Hie blower housing, 
th the exhaust pipe loose inside it, can then be removed. 

* 

jOWER HUB. - Remove the screw and washer from the center of 
the blower wheel hub. Remove the crank pilot by 
tling it straight forward,, if the blower hub proves to be too tight 

■ easy removal, tap lightly in a forward direction to loosen it. 

LVES. - The exhaust valves and seats are of Stellite material, which 
is extremely hard and heat resistant. "Lap" grinding such 
ves is seldom successful. Dress the seats (both intake and exhaust) 
tn accurate 45 degree angle. Dress the valve faces to a 44 degree 
le. This will provide a very narrow hand of contact between valve ‘ 

- ^d seal, Fig. 22. This results in better valve seating and lessens 
chance of deposit built-up on valve seats and faces. Be sure to 
an away all traces of abrasive, then oil the valves .and guides lightly 
ore reassembly. 




Pig, 22 Valve Seating 


_ MAIWThMANl'JC _ 

VALVE TAPPETS. - The valve tappets are adjustable, having self 

locking adjuking screws. Set the tappets for 
clearance of . 012" for intake and exhaust valves, at room temperature 
(cold setting). Tappets set too close may cause burned or warped 
valves or seats, or scored tappets or camshaft lobes. 

Be sure when checking the tappets, that the tappet being checked ha rid¬ 
ing on the low point of its earn lobe. Watch the valve to be checked as 
the engine is slowly hand cranked. As the valve closes, turn the crank¬ 
shaft one complete turn beyond the valve closing point. This will assur 
that the tappet is than on the low point of its cam lobe. 

IGNITION TIMING. - Correct ignition timing is important to good 

engine performance. The ignition timing should 
be checked after servicing or replacing the magneto contact points. 
Refer to Tig. 23. 

Remove the end cap from the magneto. Adjust the magneto breaker 
points to a gap of . C20 inch at full separation. Remove the air cover 
from toe engine right hand cylinder, to expose the timing hole in the 
flywheel housing. 



Fig. 23 Ignition Timing Marks 


With the hand crank, slowly turn the engine, until the IMP timing mark 
on the outside edge of the flywheel can be seen through the timing hole. 
As the timing mark centers in the timing hole, a sharp click should be 
heard from the magneto. This click is caused by the magneto impulse 
as it trips, and is the instant the spark occurs. If this click occurs be< 
fore the IMP mark is visible through the timing hole, the ignition tim¬ 
ing will be "fast". If the click occurs after the IMP mark passes the 
center of the timing hole, the ignition timing will be "slow". Loosen 
the two magneto mounting screws a few turns each and turn the mag¬ 
neto slightly, to advance or retard the spark timing as necessary. Re¬ 
peat the checking operation until proper timing is attained. 


When the plant is running, the impulse coupling is no longer in operation 
and, the spark is automatically advanced, if a neon timing light is used 
to check the timing, the spark should occur as the IGn mark on the 
flywheel aligns in the timing hole. 


MAGNETO INSTALLATION. - If the magneto has been removed from 

the engine, turn the flywheel to the point 1 
where the chisel mark, located 8-1/2 inches before TO mark, is visible 
through the timing hole. Holding the magneto in the hands, turn Its 
drive gear in a cLockwisG direction until the gear locks (starts to wind 
impulse Spring), "Without changing this setting, carefully Install the 
magnetu to the engine, making sure the setting does not change as the 
gears tnesb together. Check the timing as previously described. 


EAR COVER INSTALLATION. - Before installing the gear cover, see 
that the metal-lined (smoothest) hole of the gover- 
15 Properly aligned to engage the pin inside the gear cover, in- 
s all the gear cover, leaving the mounting screws a turn or two loose. 
Carefully center the gear cover so as to avoid any off-center effect be- 
tween the oil seal and the crankshaft. Hold in the centered position 
white tightening the mounting screws securely. 

CYLINDERS, - The cylinders axe removable from the crankcase. If 
cylinders become worn more than 0.005” out of round 
or tapered, or are scored, they can be refinished to fit oversee pis- 
TOns. If cooling fins are broken, or other damage occurs, replace the 
cylinder with a new one. New' engine cylinder bore is 4 000"- 

LhU^o™ 8 . 1 ?o“ yl! ” dsrs “ d arc 0364 s " wUci 3156 

CYLINDER HEAD. - Models using gaseous fuel have a high com- 
■ , Pfossion cylinder head. Beginning in 1259 this 

hea<j kas a 1/ 3” radius boas on the top edge to identify it from 
standard compression. This boss is externally visible through the 
spark plug hole in the cylinder air housing. Both heads must be of the 
same compression. 

PISTONS AND RINGS. - The pistons and connecting rods may he xe- 

moved outward through the cylinders, or the 

SSamE ° ver the pist£ms with01it looae ^the connect¬ 

ing rods. Full floating type piston pins are used. 

expression rings have one edge beveled on the inside and this bevel 
installed toward the closed end of the piston. Proper ring gap, 
wben fitting rings, i s 0.013 inch to 0.OZ5 inch. Space the rms Jrl ? 

"St* T "? 4 ae 51stot1 ’ rtth “ WP ■“recur in Un. rttt ttaTpiX pin 

**** “ °- m ° rerSi ^ *■*»» ™ iMWlal SToC- 

size rmgs for larger oversize pistons. 


M A IN T E N A N C E 


CONNECTING RODS. _ The forged- 

nectmg rods have precision type f k 

bearing inserts easily replaceable. **^te/t ! 

Do not dress the rod cap to com- ' j j j;| amot/SF ij 

pensate for any bearing wear; re- j ! sp %%fXJs. ti/r 

place with new bearings. Correct U‘ij ^ vIP] 

bearing clearance to the crankshaft /\P S ff i 

journal is 0.001 inch to 0.003 inch, CVEif 

and should be measured at a point $J{ yh 
in line with the length of the rod, U ' ~}T~ 

Fig. 24. If new piston pin bushings *' 

are installed in the upper end of ^ 

the rod, the bushings must be pres-!™---- 

sed in only flush with the sides of Fig. 24-Connecting Rod Bearing 
tne rod to permit a 1/16 inch oil groove at the center. Finish ream 
to 2 .IS i y/l .1BS2 inch Jor a new piston pin, or to give a clearance of 
0,0032 to 0-007 H if a used pin is continued in service. 
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MAIN BEARINGS. - The crankshaft main bearings are of the sleeve 
type. The ‘"bronze” faced main bearing and separ 
ate thrust washer is original equipment, beginning on Spec J models, 
v» nen used to replace the flanged aluminum bearing as used on model* 
prior to Spec J, you roust drill one additional hole and install a secoru 
lock pin. to prevent each thrust washer from riding on the crankshaft. 


Main bearings are available in std., . (102”, . 010", . 020", . 030” unde 
Size, and do not require finishing tv size after installation. When dri 
iiig or pressing the bearing in, align the oil passages in the bearing a: 
bore. Oil the hearings. When installing the crankshaft, install a thri 
va£.i.er at each end with grooved side against crankshaft and engaged ■, 
lock pms (coat with oil to hold while assembling). Measure the crank- 
snaft endpla y , see Table of Clearances. 


excEPTiON-FLANC-ED SCARING IS 
USED PRIOS TO SPEC. F. 



FC77h'lr^ALJGN BEAftihrG OIL HOLES 

wo 

V ^ BEAR: NC- 
'l£rCk f>iv 

PRECIS TOM TYPE - DO N CPT 
LINE HtAM OH 50 HE. 

CRANKSHAFT BEARING 


FRONT camshaft DEAR INC 


iWBTA^l WITH OL'T- 

cfoe edge Flush in^tai ■ 
with bottom or -,S L oov£ r i'r 
to* or bottom 

AREA 


REAR CAMSHAFT BEARING 


Fig. 25 - Main and Camshaft Bearings 
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MAINTENANCE 
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CAM3HAFT BEARINGS. - The camshaft bearings are babbitt lined 

sleeves, pressed into the crankcase. Press 
new bearings in from the outside of the crankcase, forcing the old 
bearing from, the bore in the same operation. Oil grooves caivbe posi¬ 
tioned toward either the top or bottom of the crankcase. Press the 
front bearing in flush with the front surface of the crankcase, and the 
rear bearing in flush with the bottom, of the plug recess. Camshaft 
bearings must be finished to Size after installation, for a clearance of 
0. GUT’ to 0.003". Install a new ping, using sealing compound and ex¬ 
panding into place with sharp blows at its center. 

CRANKSHAFT. - See that the oil passages of the crankshaft arc- clean 
and free of obstructions. These oil passages con¬ 
duct oil from the main bearing journals to the connecting rod journals, 
If the bearing journals become worn out of round or scored, refinish 
to use undersize bearings. H either oil seal contact surface becomes 
grooved or scored, refinish and polish smooth. 

When installing the rear bearing plate, use sufficient gaskets to pro¬ 
vide crankshaft end play of 0. OOE to f). 020”. Ree care not to damage 
the oil seal during the bearing plate installation. 

CAMSHAFT. - If a lobe of the camshaft has become slightly scored 
(too close tappet adjustment sometimes causes this), 
dress smooth with a fine stone, A badly worn or scored camshaft 
must be replaced with a new one. 

The camshaft center pin can not be pulled outward nor removed with¬ 
out damage. The center pin ia a very tight fit, and the 3/4 inch dis¬ 
tance it extends beyond the end of the camshaft is quite critical. For 
this reason, never press or tap on the center pin, except as directed 
in the GOVERNOR- CUP paragraph, 

GOVERNOR CUP. - The governor cup can. be removed from the cam¬ 
shaft and gear after first removing fee small 
snap ring from the camshaft center pin. Slide the governor cup for¬ 
ward over the center pin, catching the governor fly balls in the hand. 

Replace with a new part any fly ball which is grooved or has a flat spot, 
if the balL spacer arms are worn or otherwise damaged, or if the fly 
ball contact surface of the cup is grooved or rough. The governor cup 
must be a free spinning fit on the camshaft center pin, but without any 
excessive looseness or wobble. 

When, assembling the governor cup to the camshaft and gear, be sure 
all twelve ify balls are installed in the spacer openings. After install¬ 
ing the snap ring to the center pin, hold the governor cup in toward 


the gear. The distance from the 
snap ring to the front surface of 
the governor cup must be 7/32", 
Fig. 26, K the distance is more 
than 7/32 inch, use an arbor press 
tc carefully press the center pin 
in the required amount. If the 
distance is less than 7/32", it 
will be necessary to remove the 
center pin and install a new one, 
pressing in only the required 
amount. The metal-lined hole of 
the governor cup must engage with 
the gear cover roll pin. 


WHEN &>rERHflR 1.5 
P«Of*e.R*.V ASSEMBLED 
THE DIMENSION 
On OR awing WLL 9E 
-INDICATED. 


F|M. 

SNAP RIN&' 

Governor cup 
GOVERNOR FLV 6All 



Fig. 26 Governor Cup 


CAMSHAFT GEAR , - The camshaft gear is keyed and pressed on t< 

the camshaft. If replacement becomes necei 
sary, the gear can be pressed off the camshaft. After removing the 
governor cup, fly balls, spacer, etc., use a hollow tool or pipe of tl 
proper diameter to fit inside the gear bore and over the camshaft et 
ter pin. Press the camshaft out of the gear bore, taking extreme c 
not to press on the camshaft center pin. 


When installing a camshaft gear to 
the camshaft s be sure the key is 
properly in place, and press on 
up to the camshaft shoulder, As¬ 
semble the governor ball spacer, 
balls, cup, etc. before installing 
to the engine, 

"When installing to the engine, be 
sure the marked tooth meshes 
with the marked tooth of the 
crankshaft gear. Fig. 27. Do 
not omit the thrust, washer be¬ 
hind the camshaft gear. 


CRANKSHAFT GEAR, - The crankshaft gear is keyed and a drive fi 

to the crankshaft and is fastened with a loci 
ring. To remove the slotted gear {earlier type), use a claw type pu 
To remove the gear which has three #10-32 tapped holes on a 2-1/2' 
dlameteT (later type}, use a screw-attaching type gear puller. 

When installing a crankshaft gear, see that its key is in place, fan 
with the ”0" timing mark outward, and drive the gear on up to the 
crankshaft shoulder. Be sure the marked tooth ("0" timing mark} 
meshes with the marked camshaft gear tooth. 



Fig. 27 Gear Timing Marks 
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OIL POMP. - 1 1 the oil pump is to be removed,, it must be turned off 
the oil intake pipe. If the nil pump tails to function 
properly, install a complete new pump. Except for the intake as¬ 
sembly, component parts of the oil pump are not available separately. 

When installing the oil pump, be sure its mounting gasket is in good 
condition, and properly in place. Turn the intake pipe and cup in 
tightly and at the correct angle to have the intake cup parallel to the 
bottom of the crankcase. 

NOTE 

Be sure the oil pump is primed with oil. 

OIL PRESSURE RELIEF VALVE. - 
The oO pressure 
relief valve is not adjustable. If 
the valve should become stuck 
open or closed, remove and 
clean* Remove the hex head 
screw and copper washer, Fig. 

28. Lift otrt the pressure 
spring. The valve can be 
removed with a long 2/8" -16 Fl &- 28 0l] Pressure 

screw< Relief Valve 

FLYWHEEL. - The flywheel is keyed and a taper fit to the crankshaft. 

After removing the flywheel attaching screw, if the 
flywheel proves difficult to remove, reinstall the flywheel screw and. 
leave it a few turns loose. Hit the screw sharply to Jar the flywheel 
loose. 

When metalling the flywheel, be sure the key is in good condition 
and is properly fitted in place. See that the taper surfaces of the 
crankshaft and of the flywheel are clean and free of ricks. The fly¬ 
wheel must run true. Any unbalance will set up harmful vibration. 
Tighten the mounting screw securely, to a torque wrench reading of 
38-40 lb. ft. 

OIL SEALS. - Install the rear bearing plate oil seal flush with the 
outer surface of the plate. Install the gear cover oil 
seal flush with the outer edge of the oil seal opening. Both seals must 
be installed with the open side of the seal facing inward. 


ASSEMBLY TORQUES. - As a general rule, tighten bolts or nuts se¬ 
curely, using reasonable force only, and 
using a wrench of normal length. The assembly torques shown in table 
V will assure proper tightness without danger of stripping threads. 




TABLE V - ASSEMBLY 


Rear Bearing Plate - 
Place Bolts (No Locks) 45-50 
Nuts (Earlier Models) 1S-2Q 

Connecting Rod - 
Place Bolts (No Locks) 40-45 
Screws (With Locks) 29-30 

Cylinder Bead Screws 40-45 

Crank Pilot Screw 43-48 

Cylinder Base Nuts 58-62 

Flywheel Mounting Screw 35-40 


TORQUES (POUND FEET) 

Intake Manifold Screws 25 
Exhaust Manifold Screws 25 
Generator Adapter.Screws 25 
Oil Base Screws 43 

Fuel Pump Mounting Screws!5 
Timing Gear Cover Screws 15 
Armature Mounting Screws 10 
Oil Pump Mounting Screws l 
Spark Plugs 25 


TABLE OF CLEARANCES. - The clearances given in table VI are 

factory standards. A comparison ben 
the standard clearances shown, and clearances as determined durlr 
repair operations will usually indicate which parts should be replac 
with new ones. As a general rule, when, the clearance exceeds by f 
the maximum factory limit (or nearly so), the worn parts should be 
placed with new ones* For example, if connecting rod bearing elea 
is .0045" or more (factory maximum clearance 0,003"), new conne 
rod bearings should be installed. For those clearances which are e 
justable, keep the clearances within the factory tolerance. 


TABLE VI - TABLE OF CLEARANCES (IN INCHES) 



MINIMUM 

MAXIM 

Valve tappet (Cold) 

.012 

*012 

Valve stem in guide - Intake 

. 0015 

.003 

Valve stem in guide - Exhaust 

.003 

.004! 

Valve seat width 

3/64 

5/64 

Crankshaft -main bearing - Aluminum 

,0035 

.004! 

Crankshaft main bearing - "Bronze* faced 

.0019 

.005- 

Crankshaft endplay - Aluminum bearing 

. 008 

.020 

Crankshaft endplay - "Bronze" faced bearing . 008 

.012 

Camshaft bearing 

.001 

.003 

Connecting rod bearing 

.001 

.003 

Connecting rod endplay 

.002 

.011 

Timing gear backlash 

.001 

.006 

Oil pump gear backlash 

.003 

.005 

Piston to cylinder (S0° to pin) 

. 0045 

.006 

Pigtoa pin in piston (tap-in fit) 

.0000 

,000 

Piston pin in connecting rod 

.0002 

.000 

Compression ring gap, Top 

.013 

. 025 

Compression ring gap, 2nd 

.0*3 

.025 

Oil ring gap 

.013 

. 025 

Magneto breaker points gap 


.020 

Spark plug gap (Gasoline Fuel) 


«025 

Spark. Plug gap (Gas Fuel) 

.015 

.010 

Crankshaft main bearing journal - Std size 

2.7495 

2.750 

Crankshaft rod bearing journal - Std size 

2.3745 

2.375 

Cylinder Bore - Standard size 

4.000 

4.001 
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generator 

GENERAL. - The generator normally requires little maintenance other 
than the regular PERIODIC SERVICE operations, which 
should never he neglected. Some generator tests are simple to per¬ 
form, do not require major disassembly, and require only a continuity 
type test hump set, Other tests require special equipment and exten¬ 
sive disassembly of the generator, partial disassembly, and removal 
of ihe generator is necessary in order to make certain engine repairs. 

GENERATOR REMOVAL. - To disassemble the generator for removal, 

first remove the brush springs and brushes. 
Disconnect field coil and other lead wires which'connect to the brush 
rig, to permit removal of the end hell and brush rig as an assembly. 

Be sore to tag each wire and its connection point as it is disconnected, 
to assure correct reconnection. 

After removing the end bell mounting screws, carefully tap the end 
bell straight backward until it becomes free of the armature bearing. 
Place blocking under the rear of the engine, remove the screws which 
attach the generator frame to the engine rear, and carefully pull the 
frame assembly straight back over the armature. Use care not to 
allow the frame to drag or catch on the armature laminations. 

To remove the armature, carefully block up the armature and re¬ 
move the screws mounting its drive disc to the engine flywheel, Slide 
the armature away from the engine. 

COMMUTATOR AND COLLECTOR RINGS, - The mica insulation be¬ 
tween the commutator 

bars, or segments, was originally undercut to a depth of 1/32 inch be¬ 
low th e commutator surface. After a long period of service, the sur¬ 
face of the commutator may become worn down level with the mica. 

This condition would cause noisy brushes, sparking of the brushes, 
and pitting of the commutator. The mica should again be undercut to 
1/32 inch depth. Remove the brush springs and pull all the brushes 
out of their guides. After tagging any leads disconnected (to assure 
correct reconnection) remove the end bell. With a mica undercutting 
tool, or an improvised tool fashioned from a hacksaw blade (Fig.29) } 
carefully cut the mica between all of the commutator bars down to 
the 1/32 inch depth. Use care to avoid scratching the surface. Re¬ 
move any burrs which may be formed along the edges of the bars, and 
clean all spaces between bars completely free of any metallic particles, 
Pig. SO, 



I 
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Fig. 29 Mica Undercutting Tool 


If some unusual operating con¬ 
dition should cause the surface 
of the commutator or collector 
rings to become grooved, out of 
round, pitted, or rough, it will 
be necessary to remove the arm¬ 
ature and turn the damaged com¬ 
mutator or collector rings in a 
lathe, to "true” the surface. 
Before centering the armature 
in the lathe, remove the ball 
bearing to prevent getting any 
dirt into It. After turning 
smooth, be sure to undercut 



Fig, 30 Undercutting Mica 


the commutator mica as pre¬ 
viously described , When the armature is reinstalled, reduce the 
run-out at the bearing end as much as possible before installing the 
end bell. 


BRUSH RIG, - It is unnecessary to loosen or remove the brush rig 
from the end bell for average generator servicing. 
However, if the brush rig has been loosened or removed for any rea¬ 
son, the brush rig must be returned to its exact original position. 
This original position was marked at the factory in the lest run and 
must be maintained as long as the original brush rig and armature 
are continued in service. The position can be identified by a mark 
across the outer edge of the brush rig supporting ring, which mark 
must align with the marked support in the end bell (Fig. 15), Im¬ 
proper positioning of the brush rig will cause excessive arcing of the 
brushes, burning of the commutator, low generator output, and possi 
serious damage to the generator windings from over-heating. 
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GENERATOR WINDINGS TEST PROCEDURE 

Some generator tests do not require complete disassembly of the gen¬ 
erator, and can be performed with the uee of a continuity type test 
lamp set. Other tests require extensive generator disassembly ana 
the use of an armature growler or other equipment usually found only 
in an electrical repair shop. 

NOTE; 

Individual Coils of the field coil set can be installed. 

Full instructions for installation are included with 
replacement coils, and must be carefully fallowed. 

Proper installation of individual coils can beet be 
done by a qualified service shop. 

It is seldom practicable to make internal repairs of generator wind¬ 
ings. However, an external lead wire can be repaired as necessary, 

tPtt’T TXi’CTt: 

r J-& ww 1 flab Id 

To test the field coils for an open circuit or a grounded circuit, use a 
test lamp set. As each lead wire is disconnected, tag it and its con¬ 
nection point, to assure correct reconnection. 

It the plant Is an electric cranking model which -uses the generator as 
a. cranking motor, the field coils are wound with two separate wind¬ 
ings to each coil. The series (cranking) winding Is of very heavy wire 
and Its leads, marked SI and F 4 ; are easily identified. The shunt 
field leads hTe marked F- and Ft. Temporarily connect the two F + 
leads together, for test purposes. Manual cranking models have only 
the F- and Ft shunt field leads. 

OPEN CIRCUIT TEST. - To test for an open circuit, connect one test 

lamp lead to the FT coil terminals, and the 
other test lamp lead to the F - coil Lead, If the test lamp falls to 
light, an open circuit In the shunt winding is indicated. Repeat the 
test, between the SI and F T terminals. If the test lamp fails to light 
an open circuit in the cranking winding is indicated. 


If an indicated open circuit can not he isolated in an external lead, or 
in a loose terminal, a more thorough test of individual coils will be 
necessary. Consult a qualified service shop. 


GROUNDED CIRCUIT TEST. - To test the field windings for a groui 

ed circuit, connect one test lamp La 
to a bare metal part of the generator frame. Connect the other teE 
lead to the coil terminals Ft. If the test lamp lights, a grounded c 
cuit is indicated. If inspection locates the ground in an external les 
repair as necessary. To locate a grounded coil, remove the screw! 
mounting one of the pole shoes to the generator frame. Push the po 
shoe and CDil away from contact with the frame. If the ground is thi 
eliminated (test light goes out}, the ground has been isolated at the 
Loosened coil. Repeat as necessary untiL the grounded coil is locati 
Usually, the grounded point of the coil can be easily identified and tJ 
insulation repaired at the point of damage. 

SHORT CIRCUIT TEST. - A short circuit test requires the use of 

special equipment and testing of Ludividu; 
cells. A sensitive okimneter can be used to test the resistance of 
each coil winding. If one coil winding shows an ohmmeter reading 
more than 50% LESS than the average reading of the other three coi 
that coil is short circuited. On electric cradling models, care mm 
be taken not to confuse the cranking winding with the shunt winding, 

ARMATURE TESTS 

The armature is wound with two separate windings, de and ac. The 
winding produces direct current for exciting the field, and for chart 
ins the starting batteries on the electric cranking models. The ac 
winding produces the alternating current output of the generator. R 
place a defective armature with a new one, 

GROUNDED CIRCUIT TEST, - Use a test lamp set to test both arm; 

ture windings for a grounded circuit 
Connect one test lamp lead to a bare metal point on the armature sfc 
Contact the other test iead to the commutator surface. If the test le 
glows, the dc portion of the armature is grounded. Repeat the test, 
contacting the collector rings. If the test lamp glows, the ac portio 
of the armature is grounded. Replace a grounded armature with a r 
one, 

AC WINDING, OPEN CIRCUIT TEST. - Use a test lamp set tc test 

the ac winding for an open 
circuit. H the generator is the 120/240 volt, single phase model thi 
are TWO ac windings, Contact the test lamp leads to the two collec 
rings nearest the ball bearing. E the test lamp fails to light, an op> 
circuit in tbat winding is indicated. Repeat the test in the same ma 
ner, contacting the two collector rings nearest the commutator, E 
the test is made between the two middle collector rings, the test lai 
should not glow - if it does, a short circuit between the two winding! 
is indicated. 
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It the generator is a 3 phase, 3 wire model, contact one test lead to the 
collector ring nearest the commutator (no winding is connected to the 
ring next to the beaming). Contact the other test lead to the next two 
collector rings, in turn. If the test lamp fails to light cm either test, 
an open circuit is indicated. 

If the generator is a 3 phase, 4 wire model, contact one test lead tc 
the collector ring nearest the bearing. Contact the second test lead 
to each of the next 3 collector rings, in turn. Ii the test lamp fails to 
light on any of the 3 tests, an open circuit is indicated, 

AC WINDING, SHORT CIRCUIT TEST. - An armature growler is re¬ 
quired for mailing ar. ac 

winding short circuit test. Follow the test procedure recommended 
by the growler manufacturer 

T>C WINDING, OPEN OR SHORT CIRCUIT TEST, - An armature 

growler is re¬ 
quired to make a satisfactory test. Follow the test procedure re¬ 
commended by the growler manufacturer, 

SHORT BETWEEN AC AND DC WINDINGS. - Place one test prod on 

the commutator, and the 

second test prod an one of the slip rings. If the test light glows, a 
short circuit between the ac and dc windings is indicated, 

CONTROL BOX EQUIPMENT 

The control box equipment requires no maintenance other than keep¬ 
ing it dry, free of dust, and all connections electrically tight. If 
any of the control box equipment falls tc function properly, replace 
the defective part with a corresponding new part. Repairs or adjust¬ 
ments dh such parte are seldom practicable. 

Always disconnect the starting battery before working on any control 
box equipment. Tag or otherwise mark each lead and its connection 
point before disconnecting It, to assure correct reconnection. Check 
carefully for loose or broken connections, or for damaged Insulation.. 


SYMPTOM 

POSSIBLE CAUSE 


REMEDY 


ENGINE CRANKS TOC STIFFLY 

Toe heavy oil in crankcase. Drain. Refill with light oil, 

See PREPARATION, 

Engine stuck. Disassemble and repair, 

ENGINE CRANKS TOC SLOWLY WHEN CRANKED ELECTRICALL' 


Discharged or defective battery. 
Loose connections. 

Corroded battery terminals. 

Brushes worn excessively or 
making poor contact. 

Short circuit in generator load 
circuit, 

Dirty or corroded points in start 
adenoid switch. 


Recharge or replace. 

Tighten loose connections. 

Clean corroded terminals. Re¬ 
place cable if necessary. 

Replace brushes or clear, eom- 

routatoT, 

Repair or replace parts neces¬ 
sary. Disconnect load. 

Replace switch. 


ENGINE WILL NOT START WHEN CRANKED 

Faulty ignition. Clean, adjust, or replace brea 

points, spark plugs, condensei 
etc ,, or retime ignition. 

Lack of fuel or faulty carburetion. Refill the tank. Check the fuel 

system. Clean, adjust, or re¬ 
place parts necessary. 

Ground spark plug cables. 
Crank engine with spark plugs 
moved. 

Drain. Refill with good fuel. 

Tighten cylinder heads and spa 
plugs. If still not corrected, 
grind the valves. Replace piste 
rings if necessary. 

Wrong Ignition timing. Reset breaker points or ret but 

ignition, see IGNITION TIMINC 

ENGINE RUNS BUT VOLTAGE DOES NOT BUILD UP 

Poor brush contact. See that brushes seat well on c 

mutator and collector rings, a; 
free In holders, are not worn 
shorter than 1/2 inch, and havi 
good spring tension. 


Cylinders flooded. 

Poor fuel., 

Poor compression, 
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SYMPTOM 

POSSIBLE CAUSE 


REMEDY 


ENGINE RUNS BUT VOLTAGE DOES NOT BUILD UP 

Open circuit, short circuit, or Refer to the GENERATOR sec* 
ground in generator, tion of Maintenance. 


VOLTAGE UNSTEADY BUT ENGINE NOT MISFIRING 


Speed too low. Adjust governor to correct speed. 

Poor commutation or brush Refinish commutator or undercut 

contact, mica if necessary. See that 

brushes seat well on oomrr.ut.aicr 
and collector rings, are free m 
holders, are not worn shorter 
than 1/2 ir.chj and have good 
spring tension. 

Loose connections. Tighten connections. 

Fluctuating Load, Correct any abnormal load con¬ 

dition causing trouble. 

GENERATOR OVERHEATING 

Short in load circuit* Correct short circuit. 

Generator overloaded. Reduce the load. 

Improper brush rig position. Refer to the GENERATOR section 

of MAINTENANCE - See Brush 
Rig. 

ENGINE OVERHEATING 


Loose connections. 
Fluctuating Load. 


Improper lubrication. See Low- Oil Pressure. 

Poor ventilation.. Provide ample ventilation at all 

times. 

Dirty or oily cooling surfaces. Keep the engine clean. 

Retarded ignition timing. Retime ignition. 

Generator overloaded. Reduce load. 

VOLTAGE DROPS UNDER HEAVY LOAD 

Engine lacks power. See remedies under "Engine Mis¬ 

fires at Heavy Load". 

Poor compression.. Tighten cylinder heads and spark 

plugs. If still not corrected, 
grind the valves. Replace piston 
rings if necessary. 


Poor compression. 
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symptom 

POSSIBLE CAUSE REMEDY 

VOLTAGE DROPS UNDER HEAVY LOAD (CONT.) 

Faulty carburetion. Check the fuel system. Clean, 

adjust or repair as needed. 

Dirty carburetor air cleaner, Clean and Service, 

Choke partially closed. Choke plate must be wide opei 

at operating temperature. 

Carbon in cylinders or in Remove carbon, 

carburetor venturi. 

Restricted exhaust Line. Clean or increase the size. 

Improper governor adjustment. Refer to ADJUSTMENTS. 

ENGINE MISFIRES AT LIGHT LOAD 

Carburetor idle jet clogged or Clean or adjust, 

improperly adjusted. 

Spark plug gaps too narrow. Adjust to correct gap - . 025" 

(. 018" for gas operation}. 

Intake air leak. Tighten manifold and carbure¬ 

tor mounting screws. Replant 
gaskets if necessary. 

Faulty ignition. Clean, adjust, or replace brea 

er points, spark pings, condei 
ser, etc. 

ENGINE MISFIRES AT HEAVY LOAD 

Defective spark plug. Replace, 

F auity ignition. Clean, adjust, or replace tores 

er points, spark plugs, cunder 
sere, etc. or retime ignit i o n , 

Clogged carburetor. Clean carburetor. 

Clogged fuel screen. Clean. 

Defective spark plug cable. Replace. 

ENGINE MISFIRES AT ALL LOADS 

Fouled spark plug. Clean and adjust. 

Defective or wrong spark plug, Replace. 

Leaking valves. See VALVE SERVICE. 



SERVICE DIAGNOSIS 
SYMPTOM 

POSSIBLE CAUSE 

ENGINE MISFIRES AT ALL LOADS 


remedy 


Broken valve Spring. 


Replace, 


Defective or improperly adjusted Adjust or replace breaker points, 
breaker points. 

LOW OIL PRESSURE 


Oil too light. 

Oil badly diluted. 

Oil too low. 

Oil relief valve not seating. 
Badly worn bearmgs. 

Sludge on oil screen. 

Badly worn oil pump.. 
Defective oil pressure gauge. 


Drain, refill with proper oil. 
Drain, refill with proper oil. 
Add oil. . 

Remove and clean, or replace. 
Replace. 

Remove and clean. 

Replace. 

Replace. 


HIGH OIL PRESSURE 


Oil too heavy. 

Clogged oil passage. 

Oil relief valve stuck, 
Defective oil pressure gauge. 


Drain, refill with proper oil. 
Clean all lines and passages. 
Remove and clean. 

Replace. 


ENGINE BACKFIRES 


Lean fuel mixture. 

Clogged fuel filler. 

Air leak at intake manifold 
or carburetor flange. 

Poor fuel. 


Spark advanced too far. 


Clean carburetor. Adjust Jets. 
Clean. 

Tighten mounting screws. Re¬ 
place gaskets if necessary. 

Refill with good, fresh fuel. 
See PREPARATION, 

Reset breaker points or retime 
ignition. 


Intake valve leaking. 


Reseat or replace. 


SERVICE DIAGNOSIS 
SYMPTOM 


POSSIBLE CAUSE 


REMEDY 


EXCESSIVE OIL CONSUMPTION, LIGHT BLUE EXHAUST 


Poor compression. Usually due 
to worn pistons, rings, or cyl¬ 
inders. 

Oil too light or diluted. 

Too large bearing clearance. 
Engine misfires. 

Faulty ignition. 


Too much oil. 


Refinish cylinders. Install over 
size pistons and rings, 

Drain. Refill with proper oil. 
Replace bearings necessary. 

Refer to "Engine Misfires At 
All Loads" 

Clean, adjust, or replace breyke 
points, spark plugs, condenser, 
etc., or retime the ignition. 

Drain excess oil. 


BLACK, SMOKY EXHAUST, EXCESSIVE FUEL CONSUMP¬ 
TION, FOULING OF SPARK PLUGS WITH BLACK SOOT, 
POSSIBLE LACK OF POWER UNDER HEAVY LOAD, 


Fuel mixture too rich. 

Choke not fully open. 
Dirty air cleaner. 


See that choke opens properly. 
Adjust jets properly. Adjust 
the float level. 

See that choke opens properly. 
Clean and Service, 


LIGHT POUNDING KNOCK 


Loose connecting rod, Replace rod bearings. 

Low oil supply. Add oil. Change if necessary. 

Oil badly diluted.. Drain. Refill with proper oil. 

Low oil pressure. See Low Oil Pressure for rem¬ 

edies, 

ENGINE STOPS UNEXPECTEDLY 

Empty i u el tank. Refill, 

Defective ignition system. Check the ignition system. Re¬ 

pair or replace as needed. See 
that the STOP button lead Is not 
grounded. 


Fuel pump failure. 


Repair or replace. 



SERVICE DIAGNOSIS _ 

SYMPTOM 

POSSIBLE CAUSE REMEDY 


DOLL METALLIC THUD, IF NOT BAD, MAY DISAPPEAR 

AFTER FEW MINUTES OPERATION. IF BAD, INCREASES 

WITH LOAD. 

Loose crankshaft bearing. Replace, unless one of the ne>± 

two remedies permanently cor¬ 
rects the trouble, 

SHARP METALLIC THUD, ESPECIALLY WHEN CO ID ENGINE 

FIRST STARTED. 

Low oil supply. Add oil. Change if necessary. 

Oil badly diluted. Drain, Refill with proper oU. 

PINGING SOUND WHEN ENGINE IS SUDDENLY OR HEAVILY 

LOADED- 

Carbon in cylinders. Remove the carbon, 

Spark advanced too far-. Reset breaker points or retime 

ignition. 

Wrong spark plugs. Install correct spark plugs. 

Spark plugs burned or carboned. Clean. Install new plugs if nec¬ 
essary. 

Valves hot Adjust tappet clearance. See 

VALVE SERVICE. 

Fuel stale or low octane. Use good, fresh fuel. See 

PREPARATION. 

Lean fuel mixture. Clean fuel system. Adjust car¬ 

buretor jets properly. 

TAPPING SOUND 

Valve clearance too great. Adjust to proper clearance. See 

VALVE TAPPETS. 

Broken valve spring. Install new spring. 

HOLLOW CLICKING SOUND WITH COOL ENGINE UNDER LOAD 

Loose piston. H noise is only slight and dis¬ 

appears when engine warms up, 
no immediate attention needed. 
Otherwise replace parte necessary, 

SHARP CLICK WHEN CRANKING ENGINE 

Magneto impulse coup ling. Normal condition - should stop as 

soon as engine starts. 
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SYMPTOM 

POSSIBLE CAUSE 


REMEDY 


VOLTAGE LOW AT FAR END OF LINE BUT NORMAL NEAR 

PLANT 


Too Bmall line wire used lor 
load and distance. 


Install larger or extra wires o: 
reduce load. 


MOTORS RDN TOO SLOWLY AND OVERHEAT AT FAR END OF 
LINE BUT OK NEAR THE PLANT 

Too small line wire used for Install larger or extra wires o 

load and distance. reduce load. 

NOISY BRUSHES 

High mica between bare of Undercut mica, 

commutator. 

EXCESSIVE ARCING OF BRUSHES 


Rough commutator or rings. 
Dirty commutator or rings. 
Brushes not seating properly. 


Open circuit in armature. Install a new 

Brush rig out of position. Line up properly. 

SPARK PLUGS FOUL UP RAPIDLY 
Engine running ’’cold 1 '. Restrict air 


Turn down. 

Clean.. 

Sand to a good seat or reduce 
load until worn in. 

Install a new armature. 


Wrong plugs. 

Carburetor too "rich”. 

OIL DILUTION 
One spark plug fouled. 

Leaky carburetor valve. 

OIL SEAL LEAK 

Worn oil seals. 

Fouled breather valve. 

Loose oil fill cap. 


Restrict air Dow. Install pre¬ 
heater hose. 

Replace with correct plugs. 
Adjust. 

Clean plugs. 

Clean. 


Replace. 

Clean or replace. 

Tighten - replace if gasket is 
damaged. 



special purpose plants 

SECTION 


additional information 
for 


magnet service plants 


PENNSYLVANIA APPROVED” 
STANDBY PLANTS 


- _ 10CW-15Q R/ _ 

GENERAL. ~ These supplementary instructions, apply to the Onaa rood 
iOCW-lSOR direct current generating plants, which are 
signed especially lor industrial magnet service. 

t he 10CW-150R generating plant is rated at 10,000 watts, 250 volts 
eirect current. A separate automotive type battery charging generatoi 
and an automotive type starting motor are used, with a 6 volt batter? t 
supply starting current. ' 

The engine is basically the same as that used for alternating current 
J Reit,r to the basic Owner's Manual, disregarding irfurmation 
which obviously applies only to alternating current plants, 

INSTALLATION 

GENERATOR CONNECTIONS. - The generator is designed for operate 

with a manual control field rheostat. 

CAUTION 

DO NOT OPERATE THE GENERATING PLANT UNTIL 
THE PROPER FIELD RHEOSTAT IS CONNECTED, 

TBE GENERATOR MAY BE SERIOUSLY DAMAGED 
OTHERWISE. 

The field rheostat should conform to the following specifications; 

250 ohms, 300 watts (part no, 303F84) 

The Held rheostat, or specially designed control box assemblies in¬ 
cluding the field rheostat are usually supplied as optional items. A 
voltmeter and ammeter are recommended for average installations. 

The generator leads are located in an outlet box at the generator end 
tel;. If a separate control box (switchboard) is being connected, refer 
to .he wiring diagram supplied with the control. If a separate rheostat 
is being connected, refer to the wiring diagram below. Rheostat con- 
nectmns are identical, regardless of the type of complete control box 



DIAGRAM OP GENERATOR AND MANUAL ? (ELD RHEOSTAT 
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lUCW-l&G R/ 


10CW-150 R/ 


Note that the rheostat must be connected to the generator terminals A2, 
and F2. Connect so that as the rheostat is turned clockwise, the rheo¬ 
stat resistance is lowered. Connect the load (magnet) wires to the gen¬ 
erator terminals A2 (-) and S2 (+), Be sure aLl connections are tight 
and welL insulated. 

BATTERY CONNECTION. ~ Connect the battery positive cabLe to the 

start solenoid just above- the starter. Con¬ 
nect the battery negative cable to a clean ground point on the engine. 


PREPARATION 

Prepare the generating plant for operation as directed for a basic AC 
plant. 


ADJUSTMENTS 

GOVERNOR. - The function of the governor is to keep the engine spe 
nearly constant under changing load conditions. The 
direct current generator operates at a higher speed (approximately 3 
rpm) than an alternating current plant (1800 rpm). 

If governor adjustment becomes necessary, follow the procedure as 
lined fox an a. c. plant, except that engine speed instead of generator 
output cycles must be used tor determining proper settings. Use an 
curate tachometer or other speed checking instrument. 


SPEED CHART FOR CHECKING GOVERNOR REGULATION 


REM LIMITS 


RECOMMENDED RPM SPREA 

MINIMUM 

maximum 

FULL LOAD 

NO LOAD 

1900 

2000 

1960 

2000 


OPERATION 

RHEOSTAT CONTROL. - Be sure the field rheostat is turned to its 

maximum resistance position (minimum gen¬ 
erator voltage) before starting the plant. After connecting the magnet 
by operating the magnet controller, adjust the rheostat to give a gener¬ 
ator voltage of 250 volts, or to the rated voltage of the magnet. When 
first connected, the magnet resistance is comparativly low, ac more 
rheostat resistance is needed to keep the voltage at the proper value. 

As the magnet warms up In use, its resistance increases and the rheo¬ 
stat must be readjusted to bring the voltage up to normal. 

GENERAL. - Follow the principles of operation as given lor a basic 
alternating current plant. 


PERIODIC SERVICE 


Follow the schedule of servicing as given for a basic alternating cur¬ 
rent plant. 



TO "PENNSYLVANIA APPROVED" STANDBY PLANTS _ 

Certain models of the CW series have been awarded the Certificate of 
Approval by the Industrial Board of the Pennsylvania Department of Labor 
and Industry, Common we all: of Pennsylvania. These plants meet the 
rigid requirements established and as contained in the ’'REGULATIONS 
FOR PROTECTION FROM FIRE AND PANIC. These regulations apply 
both to the generating plant and to its installation requirements. 

Moat of the instructions for the standard plants will apply to the "Penn¬ 
sylvania Approved" plants also. When installing such a plant, be sure 
to follow any special instructions and wiring diagrams supplied. 

Gas (natural or LPG) fueled plants usually require the installation of a 
solenoid fuel shut-off valve and strainer in the line, Typical installations 
are shown below. Note that LPG installations require a vented relief 
valve. On natural or manufactured gas installations, a primary regu¬ 
lator will b« required if the line pressure is more t han @ ounces. 

If a line transfer control is to be installed, follow the instructions sup¬ 
plied with the control equipment. The transfer control automatically 
starts the plant and transfers the load when the main power Line-fails, 
then returns the load and stops the plant when the main power line ser¬ 
vice is restored. 



_ INDEX 


SECTION 

Adjustments 

Description 


Installation 


Maintenance 


SUBJECT BAGS 

Carburetor, Gas ...... 5 

Carburetor, Gasoline . 3 

Choke g 

Governor.. ,,., 4 


Controls...... 

Engine 

Generator. 

Introduction ... 

Optional Equipment 


Battery..... ! 

Exhaust ,. . ' 

Fuel Connection ,.. p 

Grounding.,,..,. l 

Load Wire Connections. i: 

Mounting ......... . \ 

Oil Drain Extension. 

Remote Control Connection .. 1 

Regulator, Gas.11 

Ventilation and Cooling-. 1 

Voltage, Selection - 1 phase Plants_ S 

Wire Size - Table.. u 

Armature Teste 5* 

Assembly Torques .. 51 

Bearings, Camshaft. 5< 

Bearings, Main ...... 

Blower Housing., Removal. 4f 

Blower Rub .. 4£ 

Brash Rig .. . 5* 

Camshaft. 5( 

Clearances - Table.5S 

Collector Rings ... 54 

Commutator. 34 

Connecting Rods... 4J 

Cover, Gear - Installation... 48 

Control Box Equipment... 53 

Crankshaft. gg 

Cylinders ..4g 

Flywheel ... 52 

Governor Cup .. 50 

Gear, Camshaft 51 

Gear, Crankshaft.. .... gi 

Field Coil Tests. g@ 

Generator - Removal. 54 
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SECTION 

Maintenance 
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Operation 


Preparation 


Periodic Service 


SUBJECT 

Magneto - Installation (See also Timing, 

ignition).-..... * 

OH pressure Relief Vaive.... . - 

Oil Pump ... 

Oil Seals, ........... . 

Pistons and Rings , . 

Rods, Connecting . 

Tappets, Valve. 

Timing, Ignition .. ............. 

Vaive Service .,.. 
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Below 50 °F. ......... 

During Operation 

Gas Fuel.. . . 

Starting - Electric ... 

Starting - Manual 

Stopping... ...... 

■Warm Up Period .......... 

With Batteries Disconnected 


Air Cleaner - Cartridge Type. 

Air Cleaner - Dry Type. 

Air Cleaner - Oil Bath Type ..,. 

Air Preheater Hose ....... .. .. 

Crankcase - Oil ..................... 

Gasoline Fuel.... 

Gob Fuel....... .. 


Service Chart, 
Dally ........ 

Monthly .. 

Weekly ....... 


Service Diagnosis 

Possible Cause and Remedy .,,.. 
Unusual Operating Conditions 

Battery (High Temperature) 

Dust and Dirt ...____ 

High Temperatures ............ 

Low Temperatures ............ 

Standby Service ... 

Special Purpose Plants 

Magnet Service Plante ......... 

■"Pennsylvania Approved" Plante . 























































